Total Maximum Daily Loads
For Pathogen Indicators
Big Sioux River, lowa and South Dakota

2007

USEPA Region 7
and
lowa Deplartment of Natural Resources
and

South Dakota Department of Environment and Natural
Resources



Table of Contents

1. SUMMEFY c.ureerericceeresssssssseseseessssessssessanns erere st e a e e e bn st en s g e 1

1.1 INtrodUCHION .o s s 2
2. Big Sioux River, Description and HiStory .......cocccoiiiinncnnnnnensnnn, 10
2.1 The Stream and its Hydrology ...t sstenses 10
2.2 The WatersShed ... s s iacssanunsssaesssesss anssenses 11
2.2.TLANA USE ....oicvvcreeasivcisnnncreerssvnencnsssissnssnmecsiassmnnsnmmssssessssonnsssssensesssansisssnsinnnes 12
2.2.2 BSOS crersiusireersssmisismsstrmsesssssnsnesscnsssnsnsrrassssssnsascscesssansssensaressossnnnsassssnaonerss reven 19
- 2.2.3 Livestock Feeding Operations .......comsreesmimrresssmsrmssssssimnse 19
3. Big Sioux River TMDLs for Pathogen Indicators .....c.ccccenivneinininns areeesnessnnneaen 21
3.1 Problem ldentification ..., 21
3.1.1 Impaired Beneficial Uses and Applicable Water Quality Standards......... 36
3.7.2 DATA SOUICOS.cuereriiisrrsreeessssrineneassstssarrennsstssabnsersnsess vasasersersssssnrsssbrnesssunsren 37
3.1.3 Interpreting Big Sioux River Water Quality Data ........covveccrsursseriicvsssinsanes 39
3.1.4 Big Sioux River Water Quality Evaluation Plan and Organization.......... 39
3.1.5 Potential Pollution SOUFCeS.......coosmmmrcivinsssmmmmsassrervnses AU 42
3.1.6 Natural Background Conditions ........ccceunsurrmrsssnissnsissemressssnsassmressesssssuns 44
3.2 TMDL Target. o inisrresmissresiervariansssessnsssressissssssns ixsstsunnsssnsnsessns s sensasssnessons 45
3.2.1 Criteria for Assessing Water Quality Standards Attamment .................... 45
3.2.2 Selection of Environmental Conditions ...........ceuncccisnmvcnrciniinssens e 45
3.3 Linkage of Sources and Targefs: Load Representation, Transportation,
and Fate ProCeaUIres ... iiicrercveisinnansessstssinsmnsesvsbsbenssbss et hnrarsesbon sbsmensnnnsmseseveans 45
3.4 Existing Loads on the Big SioUX RIVEr ... cosisessieanns 48
3.5 BSRTMDL-1: The Big Sioux River from the lowa/Minnesota Border to
BRAVET CrEEK.cuiiiirirreriimsenseircttinrsrss s e ia s csssseesnrsces assssmscnssssssssassexsassesstunbrans sxsntassares 50
3.5.1 Pollution SOUrce ASSESSMENL.....occcvciurecrersssssrersrrmesssssnsssresseesanmnssersesssvanes 50
3.5.2 Pollutant AHOCALIONS ........cocvemrrecssisisvmressssssmsisssssssssssssesssssrsssennsessrssssnssarapes 57
3.7 BSRTMDL-2: The Big Sioux River from Beaver Creek to the Rock River. ....62
3.6.7 Pollution SOUrce ASSESSMENE.........ccoouurcemmeesttursnsorersissnsnmsnssrsessavarasrresssssess 62
3.6.2 Pollttant AlIOCAtiONS......ccvicrmumercuisssvnmemresisssnsmnreeesssissracsessiusssersannmcmmssssrannns 68
3.7 BSRTMDL-3: The Big Sioux River from the Rock River to Indian Creek...71
3.7.1 Pollution Source Assessment - Rock River watershed .......vveevvcevsannnn, 72
3.7.2 Pollution Source Assessment - Direct BSR and Rock River Watershed
I T o T VR 77
3.7.3 Polutant AHOCALIONS ........iccouvevversrmsissivcvnsssmteressnmmressinssnassmmresssssansensssnensn 84
3.8 BSRTMDL-4: The Big Sicux River from Indian Creek to Brule Creek........ 94
3.8.1 Pollution SOUrce ASSESSMENL.......ccosivvsuresiusseresesiistnsensserssissenssensesssniseres 94
3.8.2 Pollutant AHHOCAtIONS ........coorvmecvmnssriniscresssrssiississcivsnmsnssisvonsvessssssssssessans 101
3.9 BSRTMDL-5: The Big Sioux River from Brule Creek to the Missouri River105
3.9.7 Pollution Source ASS@SSMIEN.....coccricrrcvvsnrarrrssiiicssrssresssssvrnsnsssessssiosssrnones 106
3.9.2 Pollutant AlloCatioNS......ccorereeesismrcssesmissrersracssssmmsssressenssssnnesssnassosnarsssenssssos 112
3.10 Margin of Safety for All Five TMDLS ....ccccimvcnimiimiiiecnimmesnecnsnnrsssensssne 115
3.11 Total Maximum Daily Load Calculation ........c.ccoeccineminninscnnnneniccnnincaninn 115
4. Implemertation Plan......ciimieesrs s s e ssne e 116
5. MONIEOFING . 1k cierieerescrstren s s s e s s cr e ve s tan s ccras st brnras ke bk brerns smmsbe ks amankenrssbnensnsbrnensnsnns 118
6. Public Participation. ... i sseissass e s bassosasanesssasse siuuneses 19
O 30 (= = ¢ T OO OPRPO 121
Appendix A — List of Available E-files for lowa.......ccoviinmmionn . 123
Key Data and Analysis Spreadsheets.....cccaminncmnn oo 123

Other Development E-fies ... rvrimrermrreinscssnr s reasessssssnerssssssssssssevens 124



Appendix B, Procedures and Ass.umptions for lowa TMDL. Calculations ............. 127

E. coli and Fecal Coliform Pathogen Indicator Bacteria..........coecvvcemnisniiccissnns 127
The Modified EPA Bacteria Indicator Tool (BIT); Inventorying and Estimating
Non-point Source Bacteria Loads ........ccccoveciiviivcrcrnrenevsnssecerrcvnrrsscsssessnnesasstsesns 128
Estimating Time of Travel ... rcsesnsssie 130
Estimating Bacteria Die-0ff.........cooinmiincnmcrn i i 134
- Estimating Load Alocations and Reductions.......cccrciivinccncninian, emererennranans 140
Appendix C, Procedures and Assumptions for South Dakota TMDL Calculations
...................................................................................................................................... 144
Appendix D, Flow Data Used to Generate the Load Duration Curves for the Lower
Big STOUX RIVEI weciciiimmiireiiiinessesisesis s s ivannsssssstussessssssserssassrssssaenvannasasssssansnssssrassnens 148

Appendix E, Outline and Description of the Available E-files for South Dakota... 149
Appendix F, Public Notice  Comments and Response to Comments for South
[ 21 o O Py PO 164
Appendix G, Public Notice Comments and Response to Comments for lowa.....166


http:�....................................................�............................�
http:�.��..............................�....................�
http:Die-off....�............�........�

List of Figures ‘ :
Figure 1. Big Sioux RIVEr ProJect Area..... . crreeieirienr et e secsnsesesnssssasensenans 13

Figure 2. lowa Impaired Segments and Contributing HUC 12 Sub-watersheds ............. 22
Figure 3. Comparison of Fecal Coliform Concentrations with WQS$ for LBSMO1 ............ 25
Figure 4. Comparison of Fecal Coliform Concentrations with WQS for LBST02 ............. 26
Figure 5. Comparison of Fecal Coliform Concentrations with WQS for LBSMO3 ............ 26
Figure 6. Comparison of Fecal Coliform Concentrations with WQS for LBSTO04.............. 27
Figure 7. Comparison of Fecal Coliform Concentrations with WQS for BSMOS5............... 27
Figure 8. Comparison of Fecal Coliform Concentrations with WQS for LBST06 ............. 28
Figure 9. Comparison of Fecal Coliform Concentrations with WQS for LBSTO07 ............. 28
Figure 10. Comparison of Fecal Coliform Concentrations with WQS for LBSMOS.......... 29
Figure 11. Comparison of Fecal Coliform Concentrations with WQS for LBSM09 .......... 29
Figure 12. Comparison of Fecal Coliform Concentrations with WQS for LBST10........... 30
Figure 13. Comparison of Fecal Coliform Concentrations with WQS for LBST11 ........... 30
Figure 14. Comparison of Fecal Coliform Concentrations with WQS for LBST12........... 31
Figure 156. Comparison of Fecal Coliform Concentrations with WQS for LBSM13 .......... 31
Figure 16. Comparison of Fecal Coliform Concentrations with WQS for LBST14 ........... 32
Figure 17. Comparison of Fecal Coliform Concentrations with WQS for LBST15........... 32
Figure 18. Comparison of Fecal Coliform Concentrations with WQS for LBST16........... 33
Figure 19. Comparison of Fecal Coliform Concentrations with WQS for LBSM17 .......... 33
Figure 20. Comparison of Fecal Coliform Concentrations with WQS for LBST18........... 34
Figure 21. Comparison of Fecal Coliform Concentrations with WQS for LBSM19 .......... 34
Figure 22. Comparison of Fecal Coliform Concentrations with WQS for LBSM20.......... 35
Figure 23. Comparison of Fecal Coliform Concentrations with WQS for LBSM21 .......... 35
Figure 24. lowa Targeted TMDL Monitoring SHES ... seesens 38
Figure 25 Big Sioux River Load Duration Curve at the Akron USGS gage.....c.oovevvveneee. 49
Figure 26. BS8RTMDL-1, lowa/Minnesota Border to Beaver Creek.....cvcvvveeeveniiccneas 30
Figure 27. BSRTMDL-1 Load Duration Curve for LBSMOS.......coociviecemrcv e, 52
Figure 28. BSRTMDL-2, Beaver Creek to the ROCK RIVer......ccovvivvccoiiccecveee s 62
Figure 29. BSRTMDL-2 Load Duration Curve for LBSMOG ... 64.
Figure 30. BSRTMDL-3, Rock River to Indian Creek ..o veseans 71
Figure 31. BSRTMDL-3, Entire lowa Watershed Including Rock River.......ccevvevveneane. 72
Figure 32. BSRTMDL-3 Load Duration Curve for LBSM13 ... iiericnins 79
Figure 33. BSRTMDL-4. Indian Creek 10 Brule Creek ..o reisosesisesecrnens 94
Figure 34. BSRTMDL-4 Load Duration Curve for LBSM19 ..., 96
Figure 35. BSRTMDL-5, Brule Creek to the Missouri River Confluence ...........cooceev 105
Figure 36. BSRTMDL-5 Load Duration Curve for LBSM21 ..., 107
List of Tables :
Table 1.1 Big Sioux River TMDL SUMINATY c.ovvvivrieinserirniiesesessinsiersreasissrsesosssssessassnsssssessessoseses 1
Table 1.2. Relationship of five TMDL segments and lowa impaired segments ......covvveiivincnnn. 2
Table 1.3. Relationship of five TMDL segments and South Dakota impaired segments and
monitoring stations in the mainstem Big SIoUX RIVEL ..o eresrseeseseessennns 2
Table 2.1 Big Sioux River and its Basin Feattres ... imiiieeoiiisesirireresiessisssssseres 10
Table 2.2 Big Sioux River Assessment Reach and Segment Designations. ......cccveecererrnierneene w11
Table 2.3 Land Use Categories for Lower Big Sioux River by Iowa Listed Segments by lowa
HUC 128, oottt st ettt bt bbb et s s 14

Table 2.4 Land Use Categories for Rock River by Iowa Listed Segments by lowa HUC 12s.... 15

Table 2.5 Land Use Categories for Lower Big Sioux River by Iowa Listed Segments by South
DAKO1A HUC 128, . ittt vine s e srs e crert s s ase e ts s raaesreensestansansnsetessaesanensnanss 16

Table 3.1 E. coli Bacteria Criteria (organisms/100 ml of Water)......coocvveiriviviceenirinnerrirnsiancncnnns 36



Table 3.2 Jowa Big Sioux River HUC 12 sub-watershed and Rock River discharge locations and

a380C1AEd ASSCSSIIEIIL SEZIMEIUS < irriiviiererrerretesrasresirrereerreisrassaeneeseeseontectarsessessnssnsesnesrssssrarns 40
Table 3.3 South Dakota Big Sioux River HUC 12 sub-watershed and associated lowa assessment
SEEIMEILS oeviivierrerreererarerrrieiotaerrersrorepassaes e sree s e besiesees e n e e e me e ke nhee s Rt R b eann e e beeabe s e a e anerreeeren 41
Table 3.4 Wastewater treatment plants in the lowa Rock River watershed .......coocevvevennivnenrereens 43
Table 3.5 Wastewater treatment plants in the direct lowa BSR watershed.......coocevvivereiniccnene 43
Table 3.6 Wastewater freatment plants in the direct South Dakota BSR watershed ........c.cene.ee. 44
Table 3.7 BSRTMDL-1, Existing Load Calculated using data from LBSMOS5 ......ococceviicricnrinnn 51
Table 3.8 BSRTMDL-1, Departure from Load Capacity and Load Reductions Required ........... 52
Table 3.9 BSRTMDL-1, Wastewater treatment plant £, coli loads at BSR ..., 53 -
Table 3.10 BSRTMDL-1, Jowa Livestock, wildlife and built-up area event NPS loads .............. 54
Table 3.11 BSRTMDL-1, JTowa Cattle in streams NPS 10ads oo 54
Table 3.12 BSRTMDIL-1, Jowa Failing Septic systems NPS 10ads .....co.coovvrvenevnsnnonnnnneenns 55
Table 3.13 BSRTMDL-1, South Dakota NPS Load during June........cocervmvciivcnininiin e 56
Table 3.14 BSRTMDL-1 lowa WWTP Wasteload Allocations ...c.vvveevceveennnissnnrivonnsencnnsnias 58
Table 3.15 BSRTMDL-1 South Dakota WWTP Wasteload Allocations.....occeevevevevecsicninccnenn,s 58
Table 3.16 BSRTMDL-1 BSR Direct Watershed NPDES Permitted Animal Feeding Operation
Facility Wasteload ALOCAIION oiovieriirisierescm i reesieses s et s st sresbassssarere st esenrsnsranes 59
Table 3.17 BSRTMDL-~1 lowa Allocations and Reductions for 1% rank flow ovvvevriciivccnonn 60
Table 3.18 BSRTMDI.-1 Iowa Allocations and Reductions for 10% rank flow .ovvevvivviiinniniene 60
Table 3.19 BSRTMDL-1 Iowa Allocations and Reductions for 50% rank flow .......... eerenreneneens 60
Table 3.20 BSRTMDL-1 Iowa Allocations and Reductions for 70% rank flow .cocvevvenrecrenn 60
Table 3.21 BSRTMDL-1 South Dakota Allocations and Reductions for Various Flow Percentile
RAILE ettt e re et et e e e r e bbbt e s e e At btebanb et ees 61
Table 3.22 BSRTMDL-2 Existing Load Calculated using data from LBSMO9 ....oovvvininvienne 63
Table 3.23 BSRTMDL-2 Departure from Load Capacity and Load Reductions Required ......... 63
Table 3.24 BSRTMDL-2, Towa Livestock, wildlife, buili-up area event NPS loads .ovvovivviennees 65
Table 3.25 BSRTMDL-2, Jowa Cattle in streams NPS 1080S .oooviceciriciiiinnrrense s cnsenereens 66
Table 3.26 BSRTMDL-2, Iowa Failing Septic systems NPS 10ads ....cooovevvevvecciicnevecr e 66
Table 3.27 BSRTMDL-2, South Dakota NPS Load during JUne......c.cocovermrorerecvirenierinesrnineres 67
Table 3.28 BSRTMDL-2 BSR Direct Watershed NPDES Permitted Animal Feeding Operatzon
Facilities Wasteload AlOCAHIONS .ovivviiveicrinerieeriviesiesrsereseie e eesiessrssr e asrerssrraiaeerassessasenas 68
Table 3.29 BSRTMDL-2 Allocations and Reductions for 1% rank flow oveeviiececicnicnenievereeiens 69
Table 3.30 BSRTMDL-2 Allocations and Reductions for 10% rank flow ..cvevvviininns rerererananas 69
Table 3.31 BSRTMDL-2 Allocations and Reductions for 50% rank flow .cooervvvreniecinnenrennns 69
Table 3.32 BSRTMDL-2 Allocations and Reductions for 70% rank flow v et 69
Table 3.33 BSRTMDL-2 South Dakota Allocations and Reductions for Various Flow Percentile
RATNZE ..ottt et ettt ettt et et b et e e et e b e ke ke e ag s p s pn g e e re e trgera e st ey 70
Table 3.34 BSRTMDL-3 Rock River Wastewater treatment plant E. ¢coli loads at BSR confluence
.............................................................................................................................................. 73
Table 3.35 Rock River livestock, wildlife and built-up area event NPS loads ... 74
Table 3.36 Rock River - Cattle in streams NPS J0ads ..o ineisssensens 75
Table 3.37 Rock River, Failing Septic Systems NPS loads .o, 76
Table 3.38 Minnesota High Flow E. coli loads at the BSR...coovvvvveecceeiciicnireeineens Crerirenreeraenerens 76
Table 3.39 Minnesota Low Flow E, coli loads at the BSR oo eneens 77
Table 3.40 Minnesota Very Low Flow E. coli loads at the BSR......cocivvveeiericicccrevien e 77
Table 3.41 BSRTMIL-3, Existing Load Calculated using data from LBSMO13 ..o, 77
Table 3.42 BSRTMDL-3, Departure from Load Capacity and Load Reductions Required. ......... 78
Table 3.43 BSRTMDL-3, Livestock, wildlife, built-up area event NPS loads ....oocveriecevcvienen, 81
Table 3.44 BSRTMDL-3, Cattle in streams NPS 10805 .covvivrricece st seenc s 81

Table 3.45 BSRTMDL-3, Failing Septic systems WPS 10ads ....coooevveivriorcnr e .. 81



Table 3.46 BSRTMDL-3, South Dakota NP8 Load during JUne..........icoemerercersnnenunseerereenens 83

Table 3.47 BSRTMDL-3, Rock River Low Flow Wasteload Allocations......ccvieeeverecininerenns 85
Table 3.48 BSRTMDL-3 Rock River Watershed NPDES Permitted Animal Feeding Operation
G LTI 1 veeeevessreeeree s veraerserrrem e ety e tesrararassetbssansaanserteevesaratabresrmntataetsasbmennser oy besesnesaberrrernnantan 86
Table 3.49 BSRTMDL-3 BSR direct Watershed NPDES Permitted Animal Feeding Operation
Facilities Wasteload AlLOCAIIONS i riiiriirririersiesstasiasreeeeessstsetestas1mneesemsssstastessnersanesotsins 87
Table 3.50 BSRTMDL-3 — Rock R. Allocations and Reductions for 1% flow ..ccvvvvverecvccininns 88
Table 3.51 BSRTMDL-3 — Rock R. Allocations and Reductions for 10% flow ............ RO 88
Table 3.52 BSRTMDL-3 — Rock R. Allocations and Reductions for 50% flow ..vvreiicinininens 89
Table 3.53 BSRTMDL-3 — Rock R. Allocations and Reductions for 70% flow .c.cocvvvvvviviinnnns 89
Table 3.54 High flow - Minnesota Load AlloCations ... viinniirrseosiiniiescrssecsessesieriassenas 90
Table 3.55 Low flow - Minnesota Load AllocationS.......ccueveeiminncnsenin s e 90
Table 3.56 Very Low flow - Minnesota Load AHOCAHONS ..o cvvrvviercerresri i rerenenenesee e 91
Table 3.57 BSRTMDL-3 BSR Direct Allocations and Reductions for 1% rank flow......ccceeuve. 91
Table 3.58 BSRTMDL-3 BSR Direct Allocations and Reductions for 10% rank flow.......c.c.... 92
Table 3.59 BSRTMDL-3 BSR Direct Allocations and Reductions for 50% rank flow ......ccveeees 92
Table 3.60 BSRTMDL-3 BSR Direct Allocations and Reductions for 70% rank flow......cceevenee 92
Table 3.61 BSRTMDL-3 South Dakota Allocations and Reductions for Various Flow Percentile
RATIEE .. erveseesrctrts ettt et e st et e as e e e e et e ag et s e R e er b e s neaeres 93
Table 3.62 BSRTMDL-4, Existing Load Calculated using data from LBSMI19 ..o 95
Table 3.63 BSRTMDL-4, Departure from Load Capacity and Load Reductions Required ......... 95
Table 3.64 BSRTMDL-4, Wastewater treatment plant E. coli loads at BSR.........coocvimennccinns 97
Table 3.65 BSRTMDI-4, Livestock, wildlife, built-up aréa event NPSloads......cooveeiinis 98
Table 3.66 BSRTMDL-4, Cattle in streams NPS 10808 ....ocivieicmniiiiiissinsnsieserrsnesnissiees 98
Table 3.67 BSRTMDL-4, Failing Septic systems NP8 10ads ..o 98
Table 3.68 BSRTMDL-4, South Dakota NPS Load during JUne.......ccovcrmereeiecinenrerornesrsvenanns 100
Table 3.60 BSRTMDL-4 Low Flow Wasteload AlOCatIONS .veniririrrersminsineisriesenessmneessien 102
Table 3.70 BSRTMDL-4 Allocations and Reductions for 1% rank flow ..vveverccinennncernnnees 102
Table 3.71 BSRTMDL-4 Allocations and Reductions for 10% rank flow .oveeveveveenncvennnine 103
Table 3.72 BSRTMDL-4 Allocations and Reductions for 50% rank flow ..o.ooovevveeievissioienns 103
Table 3.73 BSRTMDL-4 Allocations and Reductions for 70% rank flow ....ccvvnvevinrinininnns 103
Table 3.74 BSRTMDL-4 South Dakota Allocations and Reductions for Various Flow Percentile
Range .....covvvvvcnconininseneenes e E et eeeteteet e e Nt erie et en s ea e b Eetaarntet e raRs e re e rne st b ba bt easmneneenbian 104
Table 3.75 BSRTMDL-1, Existing Load Calculated vsing data from LBSM21 ..o 106
Table 3.76 BSRTMDL-5, Departure from Load Capacity and Load Reductions Required ....... 167
Table 3.77 BSRTMDL-5, Livestock, wildlife and built-up area event NPS 10ads ......covevvevrneen. 109
Table 3.78 BSRTMDL-5, Cattle in streams NPS 10ads ..o 109
Table 3.79 BSRTMDL-5, Failing Septic systems NPS foads ... 109
Table 3.80 BSRTMDL-5, South Dakota NPS Load during June.......ccccooveviiiiniiincinian 111
Table 3.81 BSRTMDL-3 South Dakota WWTP Wasteload Allocations............... SR 112
Table 3.82 BSRTMDL-5 Allocations and Reductions for 1% rank flow .c.cocoeenccinininenns 113
Table 3.83 BSRTMDL-5 Allocations and Reductions for 10% rank flow ..coov v veecncenn 113
Table 3.84 BSRTMDL-5 Allocations and Reductions for 50% rank flow ..vveeeieiercinevvininnns 113
Table 3.85 BSRTMDL-5 Allocations and Reductions for 70% tank flow cooovvvcvenviiicvncnenns 113

Table 3.86 BSRTMDL-5 South Dakota Allocations and Reductions for Various Flow Percentile
RUIIEE 1uvereeresiereereenne b et b bt s e ra bbb e b b e e e RS h e eSS e b e et b b e ene et 114



1. Summary

Table 1.1 Big Sioux River TMDL Summary

Waterbody Name:

Big Sioux River (BSR), see Table 1.2 and Table
1.3 for details for impaired segments

Use Designation Classes, all
impaired segments:

lowa: Class A, recreational
Class B (WW), aquatic life 4

South Dakota: immersion and limited contact
recreation, wamm
water semi-permanent fish life, fish
and wildlife propagation recreation
and stock watering, and irrigation
watering..

Major River Basin:

Big Sioux River Basin

Pollutants:

Pathogen indicator: E. colf bactetia (!owa)
Fecal Coliform (South Dakota)

Poliutant Sources:

Point, Nonpoint

Impaired Use: towa: Recreational Primary Contact, March 15 to
November 15
South Dakota: Immersion recreation, May 1 to
' September 30
Watershed Area:
Total 9,570 square miles
lowa 1,436 square miles
South Dakota 6,603 square miles
Minnesota 1,531 square miles

Stream Length: lowa/Minnesota
border to Missouri confluence

125 miles

Target: Pathogen Indicator
Concentration for all five of the Big
Sioux River segments:

lowa: Water Quality Standard (WQS) numeric limits
for E. coli, 2 geometric mean of 126 E. coli
organisms/100 mi or a sample maximum of
235 E. coli organisms /100ml
South Dakota: WQS numeric limits for fecal
coliform bacteria, a sample
maximum of 400 cfu/100 ml.

Wasteload Allocations {WLA)*:

The wasteload allocations for this report can be
found in the following tables in Section 3.
BSRTMDL*™-1: 3.14 and 3.15

BSRTMDL-3: 3.47

BSRTMDL-4: 3.69

BSRTMDL-5: 3.81

Load allocations, existing loads,
and load reductions needed to
achieve target concentrations *:

The load allocations, existing loads, and load
reductions for this report can be found in the
following tables in section 3.

BSRTMDL-1: 3.17 to 3.21




BSRTMDL-2: 3.2910 3.33
BSRTMDL-3:
Rock River: 3.50 to 3.53
Minnesota border: 3.54 fo 3.56
BSR direct: 3.57 {o 3.61
'BSRTMDL-4: 3.70 10 3.74
BSRTMDL-5: 3.82 10 3.86

*Note on tables. Bacteria counts tend o get very large very quickly. The vaiues in the tables of
loads and allocations for the TMDLs in this document as well as in the associated spreadsheets are
in sclentific notation for ease of use and legibility. As a guide: 10E+3 = one thousand, 10E+6 = one
milion, 10E+9 = one billion, 10E+12 = one {rillion, and se on.

“*The five lowa impaired waterbody segments are identified by a label consisting of the prefix
BSRTMDL (Big Sioux River TMDIL) followed by the lowa segment number (1-5).

1.1 Introduction |

This report consists of a Total Maximum Daily Load (TMDL) for each of five
contiguous segments of the Big Sioux River. These five segments include both the
South Dakota (SD) and the lowa pathogen indicator-impaired segments listed on
the 303(d) list for the Big Sioux River. Table 1.2 shows these five segments in
relation to the seven lowa impaired segment and Table 1.3 shows the relationship
of these five TMDL segments to the five South Dakota impaired segments and the
associated mainstem river monitoring stations.

Table 1.2. Relationship of five TMDL segments and lowa impaired segments

Big Sioux Impaired Segment Segment iength lowa Counties
Segment : description

IA 06-BSR-0020-segments 2 ¢ Minnesota/lowa border | 29.23 miles : Lyon

and 3 (BSRTMDL-1} to Beaver Creek

iA 06-BSR-0020-segment 1 Beaver Creek to Rock | 25.26 miles Lyon and Sioux
{BSRTMDL-2) River

1A 06-BSR-0010-segment 4 Rock River fo Indian 21.35 miles Sigux, Osceola,
{BSRTMDL-3) Creek and Plymouth
IA 06-BSR-0010-segment 3 Indian Creek to Brule 26.58 miles Plymouth
(BSRTMDL-4) Creek

1A 06-BSR-0010- segments 1 | Brule Creek to Missouri | 34.72 miles Plymouth and
and 2 (BSRTMDL-5) River confluence Woadbury

Table 1.3. Reiationship of five TMDL segments and South Dakota impaired
segments and monitoring stations in the mainstem Big Sioux River

IA impaired Monitoring Monitoring Station
Segment ' SD Impaired Segment Station ID Name
Lower Big Sioux River Above Big Sioux at Recreation
Brandon to Nine Mile Creek LBSMO1 Area {Brandon)

Minnesota/iowa
Bord:rs to Bg;\:rer Lower Big Sioux River Nine Mile

Creek (BSRTMDL-1) Creek to near Fairview LBSMO3 Klondike Dam

Lower Big Sioux River Nine Mile

Creek to near Fairview LBSMOS - Big Sioux af Canton, SD




IA Impaired Monitoring Monitoring Station
Segment SD Impaired Segment Station ID Name

Lower Big Sioux River Nine Mile
Beaver Creek to Rock | Creek to near Fairview LBSMO8 Big Sioux af Fairview, 8D
River (BSRTMDL-2) | | awer Big Sioux River Near

Fairview fo near Alcester LBSMO9 Big Sioux at Hudson, 8D
Rock River to Indian Lower Big Sioux River Near Big Sioux River at
Creek (BSRTMDL-3) | Alcester to Indian Creek LBSM13 Hawarden, IA

' Lower Big Sioux River Indian Creek USGS guage station

Indian Creek to Brule | to mouth ‘ LBSM17 Akron, 1A
Creek (BSRTMDL-4) || ower Big Sioux River Indian Creek | Lower Big Sioux near

to mouth LBSM18 Richland, SD
Brule Creek to Lower Big Sioux River Indian Creek Lower Big Sioux near
Missouri River to mouth ' LBSM20 Broken Kettle Creek
Confluence Lower Big Sioux River Indian Creek Lower Big Sioux at North
(BSRTMDL-5) to mouth LBSM21 Sioux City, SD

The BSRTMDL-1 segment runs 29.23 miles from the Minnesota/lowa border to
Beaver Creek. The lowa part includes eight directly draining HUC 12 sub-
watersheds and four wastewater treatment plants. The larger lowa tributaries
draining to the Big Sioux are Blood Run and Klondike Creek. The South Dakota
part includes 18 HUC 12 sub-watersheds and two wastewater treatment plants that
drain into the BSRTMDL-1 segment. Slip-up Creek, Beaver Creek and Ninemile
Creek are the major fributaries that drain the South Dakota part of this sub-
watershed.

The BSRTMDL-2 segment runs 25.26 miles from Beaver Creek fo the Rock River.
The lowa part includes a single directly draining HUC 12 sub-watershed and no
wastewater treatment plants. Nelson Creek and two unnamed streams drain the
lowa part of this sub-watershed. The South Dakota part inciudes three HUC 12
sub-watersheds and no wastewater treatment plants. Litile Beaver Creek and
Pattee Creek drain the South Dakota part of this sub-watershed.

The BSRTMDL-3 segment runs 21.35 miles from the Rock River to Indian Creek.
The entire Rock River watershed, consisting of 23 HUC 12 sub~-watersheds in lowa
and a similarly sized area in Minnesota, drains to this Big Sioux River segment. in
addition to the Rock River watershed, there are seven lowa HUC 12 sub-
watersheds that discharge directly to the Big Sioux River from this segment's
watershed. The Minnesota part of the Rock River watershed is drained by three
streams that cross the state border. From east to west, they are the Litlle Rock
River, the mainstem of the Rock River, and Mud Creek. The Little Rock River and
Mud Creek flow into the Rock River 26 miles and 27 miles upstream from the Big
Sioux River, respectively. There are eleven wastewater treatment plants in the
lowa part of the Rock River watershed and one that discharges directly to the Big
Sioux River. Besides the Rock River, there are two streams that flow into this



segment of the Big Sioux, Dry Creek and Sixmile Creek. The South Dakota part
inciudes two HUC 12 sub-watersheds and no wastewater freatment plants. Finnie
Creek and Green Creek drain the South Dakota part of this sub-watershed.

The BSRTMDL-4 segment runs 27.58 miles from Indian Creek to Brule Creek. The
lowa part includes four HUC 12 sub-watersheds and three wastewater treatment
plants. Indian and Westfield Creeks drain the lowa part of this sub-watershed. The
South Dakota part includes four HUC 12 sub-watersheds and no wastewater
treatment plants. Union Creek and Sayles Creek are the main tributaries that drain
the South Dakota part of this sub-watershed.

The BSRTMDL-5 segment runs 35.72 miles from Brule Creek to the confluence
with the Missouri River. The lowa part includes five HUC 12 sub-watersheds and
no wastewater treatment plants. Broken Keftle and Rock Creeks drain this
watershed. The South Dakota part includes eight HUC 12 sub-watersheds and two
wastewater treatment plants. Big Ditch and Brule Creek are the main tributaries
that drain the South Dakota part of this sub-watershed.

Background: The Federal Clean Water Act requires the lowa Department of

Natural Resources {IDNR) and the South Dakota Department of Environment and

Natural Resources (SD DENR) to develop a TMDL for waters that have been
identified on the state's 303(d) list as impaired by a pollutant. Five segments of the

Big Sioux River have been identified as impaired by the pathogen indicator, E. coli

for lowa and fecal coliform for South Dakota (Table 1.2 and 1.3). The purpose of

these Big Sioux River TMDL’s is to estimate the maximum pathogen indicator

“loads” that can be delivered from the watershed and stil meet both the lowa and

South Dakota Water Quality Standards (WQS). Complying with the WQS limits for

E. coli and fecal coliform will provide full support for the rivers designated
recreational uses.

TMDL development and implementation is often an iterative process that requires
re-evaluation of existing information, analysis of new data as it becomes available,
and the refinement of analytical procedures. This process is frequently referred to
as phasing. Phasing TMDL's is an approach to managing water quality used when
the origin, nature and sources of water quality impairments are not completely
understood. In Phase 1, the waterbody load capacity, existing poliutant load in
excess of this capacity, and the source load allocations are estimated based on the
resources and information available.

The five TMDLs presented in this report represent Phase 1 in the development of a
project to improve Big Sioux River water quality. The evaluation process will
continue as more data and the resources to analyze it are made available, aliowing
for improved understanding of the specific problems that are causing the
impairment. This will lead to stakeholder driven solutions and more effective



management practices. Continued monitoring will help determine what
management practices result in load reductions and the attainment of water quality
standards. These monitoring activities are continuing components of the ambient
monitoring programs of the states of lowa and South Dakota and will:

» Assess the future beneficial use status;
+ Determine if water quality is improving, getting worse, or staying the same;
» Evaluate the effectiveness of implemented best management practices.

The first phase of these TMDLs sets specific and quantified targets for pathogen
indicator concentrations in the river and allocates allowable loads o all sources.
Phase 2 will consist of implementing the follow-up monitoring plan, evaluating
collected data, and readjusting the aliocations and management praclices, if
needed.

Calculating Total Maximum Daily Load.. There are three components to a TMDL:
the wasteload allocation (WLA) for permitted point sources like wastewater
treatment plants (wwip); load allocations for non-point sources; and a margin of
safety to account for uncertainty in the estimates for the wasteload and load
allocations. . -

» Wasteload Allocations. The wwtp wasteload allocations for each of the four
TMDL segments that include wastewater ftreatment plants in their
watersheds are in the Section 3 Tables 3.14 and 3.15 (BSRTMDL-1), 3.47
(BSRTMDL-3), 3.69 (BSRTMDL-4), and 3.81 (BSRTMDL-5). The
watersheds of segment BSRTMDL-2 do not include any permitted facilities
requiring a WLA.

The lowa WLA’s are for two stream design conditions, “low” and “very low”
flow, described in Appendix B, Assumptions and Procedures. Continuous
discharge facilities have WLA’s at both design conditions while controlled
discharge lagoons do not discharge at “very low” stream flow. The IWLA
concenirations higher than the water quality standard (WQS) concentration
are the result of calculating the bacterial die-off from the time the indicator
bacteria transit from the plarit discharge location to the impaired Big Sioux
River segment.

The BSRTMDL-3 segment includes the Rock River watershed as well as
seven HUC 12 sub-watersheds that discharge directly into the Big Sioux
River. WLA's for all of the lowa permitted wastewater treatment plants in the
Rock watershed are included in BSRTMDL-3. The City of Hawarden
wastewater treatment plant discharges directly into the Big Sioux River and
already has a bacteria WLA that requires it to disinfect plant effluent and
comply with the WQS.



The South Dakota WLA’s assumes no die-off and therefore each of these
WLA's is calculated using the permitted discharge rate and effluent permit
limit. Appendix C includes the assumptions and procedures used to
calculate the South Dakota WLA's.

Load Allocations. The E. coli and fecal coliform load aliocations for all non-
point sources are based on four percentile ranked design flow conditions.
The percentile rank is how frequently the stream flow is as high or higher
than a given flow value. The four percentile ranks used for lowa tributaries
are 1%, 10%, 50%, and 70%, which represent flows that are exceeded 1%,
10%, 50%, and 70% of the time, respectively. The four percentile ranks
used for South Dakota tributaries are 5%, 25%, 55%, and 85%.

The percentile rank or flow duration intervals are different for each type of
waterbody (e.g. tributary vs. mainstem). Specific flow duration interval used
for each waterbody was developed based on several factors. Because the
flow and drainage areas were significantly larger for the mainstem when
compared to most tributaries, a wider range of flow for the higher zone (0-
25% flow frequency) was used for mainstem load duration curves. The
wider range captured most of the storm events delivered from the tributaries.
In contrast, a narrower flow range (e.g. 0-10% for the South Dakota
tributaries) was used to capture most of the significant storm events. This
was due {o the smaller drainage areas, i.e. flashier flow behavior; and limited
flow and concentration data for the tributaries (~2 years of data for the
tributaries vs. 20+ years of data for the mainstem).

Evaluation of lowa monitoring data with load duration curves showed that the

lowa Big Sioux River tributaries had indicator bacteria concentrations that

significantly exceeded the WQS throughout most flow conditions. The load

allocations are based on all tributaries meeting the WQS at their confluences

with the Big Sioux River. Evaluation of South Dakota monitoring data with

load duration curves showed that exceedances were observed mostly during .
mid to high stream flows (0 to 50% percentile) for the main stem Lower Big

Sioux River segments. Exceedances for the South Dakota tributary

segments generally occur throughout most flow conditions.

There are 48 HUC 12 sub-watersheds in the lowa Big Sioux River
watershed. Of these, 23 are in the Rock River watershed and 25 directly
drain into the Big Sioux River (BSR). The lowa HUC 12 discharge locations
have been identified and the total distance from the discharges to the
impaired BSR segments has been measured. This information has been
used to calculate bacteria die-off from the sub-watershed discharge location



to the BSR and this is then incorporated into individual HUC 12 load
allocations.

e Margin of Safety. The margin of safety (MOS) for these total maximum daily
loads is implicit. The implicit MOS is the consequence of the frequent
incorporation of conservative assumptions in the evaluations.

Required components. This TMDL has been prepared in compliance with the
current regulations for TMDL development that were promulgated in 1992 as 40
CFR Part 130.7 in compliance with the Clean Water Act. These regulations and
consequent TMDL development are summarized below:

1. Name and geographic location of the impaired or threatened waterbody
for which the TMDL is being established: Five contiguous segments of
the Big Sioux River are impaired. These segments include the entire lowa
Big Sioux River reach, from the Minnesota/lowa Border to the confluence
with the Missouri River. ‘

2. ldentification of the poliutant and applicable water quality standards:
The poliutants causing the water quality impairments are pathogens that are
measured by the bacterial indicators E. coli and fecal coliform. The
designated uses for the Big Sioux River are Class A1, Primary Contact
Recreation and Class B (WW), aquatic life for lowa. The designated uses for
these same Big Sioux River segments for South Dakota are immersion
recreation, warm water semi-permanent fish life, fish and wildlife propagation
recreation and stock watering, irrigation watering, and limited contact
recreation.

3. Quantification of the pollutant load that may be present in the
waterbody and still allow attainment and maintenance of water quality
standards: The target for the lowa part of this TMDL is a reduction of
pathogen indicator loading to the lowa water quality standard numeric limits
for Class A1 waterbodies. These limits are for E. coli from March 15" to
November 15" and are for a geometric mean concentration of 126
organisms/100ml and a sample maximum of 235 organisms/100ml. In
practice, these limits are often translated by IDNR to a fecal coliform

 geometric mean of 200 org/100 ml and a sample maximum concentration of
400 org/100 mi. This translation is often done for NPDES permits since
there is not an EPA approved method of E. colf measurement. Similarly, the
target for the South Dakota part of this TMDL is a reduction of pathogen
indicator loading to the South Dakota water quality standard numetic limits
for fecal coliform from May 1% to September 30%. These limits are for a
geometric mean concentration of 200 cfu/100m! and a sampie maximum of
400 cfu/100ml.



. Quantification of the amount or degree by which the current pollutant
load in the waterbody deviates from the pollutant load needed to attain
and maintain water quality standards: The lowa water quality standard is
for an E. colf geometric mean of 126 org/100 ml and a sample maximum of
235 org/100 ml. The South Dakota water quality standard is for a fecal
coliform sample maximum of 400 cfu/100ml. Specifics of the monitoring data
used in the assessment of the impairment can be found in Section 3.1,
Problem Identification.

. Identification of pollution source categories: Both point and non-point
sources of pathogen indicators have been identified as the cause of the
primary contact recreation use impairment for four of the five impaired
segments of the Big Sioux River. The remaining segment, BSRTMDL-2 has
no point sources within the watershed and non-point sources of pathogen
indicators have been identified as the cause of the impairment.

. Wasteload allocations for pollutants from point sources: The point
source dischargers to the impaired segments of the Big Sioux River and the
wasteload allocations to these point sources are listed in Tables 3.14 and 3.15
(BSRTMDL-1}, 3.47 (BSRTMDL-3), 3.69 (BSRTMDL-4), and 3.81 (BSRTMDL-5).

. Load allocations for pollutants from nonpoint sources: The load
allocations for the Big Sioux River for the individual TMDLs can be found in
the following tabies:
BSRTMDL-1: 3.17 t0 3.21
BSRTMDL-2: 3.20 fo0 3.33
BSRTMDL-3:
Rock River: 3.50 to 3.53
Minnesota border: 3.54 to 3.56
BSR direct: 3.57 to 3.61
BSRTMDL-4: 3.70 to 3.74
BSRTMDL-5: 3.82 to 3.86

. A margin of safety: The Margins of Safety (MOS) for all of the TMDLs in
this document are the same. The MOS has been incorporated through
implicit conservative assumptions in the modeling and representation of point
and non-point sources. For lowa non-point sources, a conservative
assumption is that die-off does not occur for bacteria originating in HUC 12’s
adjacent to the Big Sioux River or from the time of travel between the source
within the sub-watershed and the HUC 12 discharge location. For lowa non-
point sources, a conservative assumption is that die-off do not occur. For
both lowa and South Dakota point sources, ie., wastewater treatment



facilities, it is assumed that the facility will monitor discharges for compliance
with the water quality standards and disinfect as needed.

'Consideration of seasonal variation. These . TMDLs were developed

based on the lowa water quality standards primary contact recreation season
that runs from March 15 to November 15 and the South Dakota water quality
standards that runs from May 1 to September 30. Seasonal variation in non-
point source (NPS) livestock loading has been considered in the timing and
distribution of manure in the BSR watershed. In addition, the TMDLs for the
main stem Big Sioux River uses the Load Duration Curve method which
incorporates all flow ranges and thus adequately represents seasonal
variability. '

10.Allowance for reasonably foreseeable increases in pollutant loads: No
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allowance for an increase in pathogen indicators has been included in these
TMDLs because current watershed land uses are predominantly agricultural.
The addition or deletion of animal feeding operations within the watershed
could increase or decrease pathogen indicator loading. Because such
events cannot be predicted or quantified at this time, a future allowance for
their potential occurrence was not accounted for in these TMDLs.

.Implementation plan: Although not required by the current regulations, an

implementation plan is outlined in section 4 of this report.



~ 2. Big Sioux River, Description and History

2.1 The Stream and its Hydrology

The Big Sioux River basin (Table 2.1) is located in far northwest lowa, eastern
South Dakota, and southwest Minnesota. The Big Sioux:River forms the border
between lowa and South Dakota from the lowa/Minnesota border to the Missouri
River, -

Table 2.1 Big Sioux River and its Basin Features

Waterbody Name: Big Sioux River, seven and five impaired
segments in lowa and South Dakota,
' : respeclively

Hydrotogic Unit Code: Big Sioux River — 10170203

Rock River — 10170204

IDNR Waterbody ID: . IA 06-BSR

SD DENR Waterbody 1D: SD-BS-R-BIG_SIOUX_14-17

Location: 833, T92N, R49W to S25, T100N, R48wW

Water Quality Standards and ' See Table 3.1 and Section 3.1.1

Designated Uses: ,

Major Tributaries (lowa): - ' . Rock River, Indian Creek

Major Tributaries (South Dakota): Beaver Creek, Brule Creek

Receiving Waterbody: Missouri River

Stream Segment Length (lowa): - 125 miles

Stream Segment Length (South 130 miles

Dakota):

Watershed Area:

Total 9,570 square miles

lowa , , 1,436 square miles

South Dakota : 6,603 square miles

Minnesota 1,531 square miles

The Big Sioux River originates north of Watertown, South Dakota and flows
generally south for 420 miles to its confluence with the Missouri River near Sioux
City, lowa. The Big Sioux River forms the boundary between South Dakota and
lowa from near Sioux Falls, SD to Sioux City, IA. Major tributaries to the Big Sioux
in the lowa reach include the Rock River, with a drainage area of 1,688 square
miles, and Indian Creek with a drainage area of 63 square miles. Major tributaries
to the Big Sioux in the South Dakota reach include Split Rock Creek, Brule Creek,
Beaver Creek, Ninemile Creek, and Patiee Creek with a drainage area of 464, 214,
99, 53, and 41 square miles, respectively. The linear distance between Sioux City
and Sioux Falls is 75 miles while the river distance is 125 miles. The meandering
nature of the river creates a diversity of aquatic habitats. Most of the watershed is
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used for agriculture, specifically row crops and livestock feeding operations,
including open feediots.

2.2 The Watershed

The project area for this report is shown in Figure 1 The Lower Big Sioux River
drains approximately 661,418 acres (1,033 miles?) and 919,040 acres (1,436
miles?) in South Dakota and lowa, respectively. The Big Sioux River watershed is
located in the Northern Glaciated Plains and Western Corn Belt Plains ecoregions.
A flat to gently rolling landscape composed of glacial drift characterizes the
Northern Glaciated Plains ecoregion. The Western Corn Belt Plains ecoregion is
composed of level to gently rolling glacial till plains with areas of moraine hills and
loess deposits. Wildlife species present in the area include whitetail deer, red fox,
. beavers, raccoons, ring-necked pheasants, mourning doves, and numerous other
species of songbirds, waterfowl, reptiles and amphibians.

The Lower Big Sioux River is divided into five impaired segments in South Dakota
extending from the City of Brandon to the mouth of the river. The average rainfall in
the lower Big Sioux Watershed is approximately 25 inches per year with 78% falling
during the growing season. The average annual snowfall is approximately 34
inches but varies widely from year to year. As shown on Figure 1, there are 10
South Dakota monitoring stations located along the main stem segments (LBSM).
This same reach of river is divided into seven river segments under the lowa 303(d)
list. The relationship of the South Dakota and lowa listed segments with the five
TMDL assessment segments is summarized in Table 1.2 and Table 1.3. Table 2.2
shows the relationship between the lowa listed segments with the South Dakota
water quality monitoring stations.

Table 2.2 Big Sioux R'iver Assessment Reach and Segment Designations.

Reach | Segment |Length, | Description South  Dakota
miles - Monitoring
Stations for
. ' Mainstem River
0010 1 _ 1 16.9 Mouth to Broken Kettle Creek, | LBSM21
not assessed
0010 2 18.4 Broken Kettle Creek to Brule | LBSM20
Creek, impaired
0010 3 22.8 Brule Creek to Indian Creek, | LBSM17 and
impaired LBSM19
0010 4 23.7 Indian Creek to Rock River, i LBSM13
impaired
0020 1 22.2 Rock River to Beaver Creek, | LBSMO0O8 and
impaired | LBSMOS
0020 2 22.5 Beaver Creek to Ninemile | LBSM0O5
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Reach | Segment | Length, | Description South  Dakota
miles Monitoring

Stations for
Mainstem River

Creek, impaired

0020 3 9.25 Ninemile Creek 1o the !A/MN L. BSMO1 and
border, not assessed LBSMO03

2.2.1 Land Use .

L.and use/land cover characteristics are a determinant in identifying and quantifying
sources of bacteria within the watershed. Table 2.3 to 2.5 summarize land use
categories used for the Bacteria Indicator Tool (BIT) model for the Lower Big Sioux
River and the Rock River drainage areas in lowa, respectively. These tables list
both the total acreage and the percent land uses within each HUC 12 drainage
area, and the associated lowa segment. The BIT modeled land use categories are
derived by reassigning land use categories into the modeled categories showed in
Table 2.3 to 2.5. Specifically, ungrazed pastureland/forest land use category
includes ungrazed pasture and cropland, and forest lands. It is assumed that there
is no manure application in these lands. Buiit-up land use category includes roads,
commercial, industrial, and residential land uses.

L.and uses in the various HUC 12 drainage areas within lowa are generally similar.
With the exception of a few drainage areas discharging into segment 0010-2 and
0010-1, where land uses are dominated by ungrazed pasture/forest land use, all of
the remaining HUC 12 drainage areas within lowa are dominated by cropland,
follow by ungrazed pasture/forest land and pastureland. With the exception of two
HUC-12s draining into 0010-4 and 0010-1, there are generally limited built-up land
uses within the HUC 12s areas draining into both the LBS River and the Rock
River.

Table 2.5 quantifies the general land use categories within the |ower Big Sioux
River drainage area in South Dakota derived from the USGS Earth Resources
Observation and Science database (USGS, 2005). Specifically, the table lists the
percent land uses within each segment drainage area by twelve-digit HUC numbers
(HUC 12s). The total acreage of each drainage area by HUC 12s is included as
well.

Land uses in the various HUC 12 drainage areas in South Dakota are generally
similar. The majority of these areas are dominated by a combination of grassland,
hay, pasture, corn, and soybeans land uses, follow by high intensity commercial
and industrial land uses. There is relatively limited residential area within these
drainage areas and therefore impacts from these land uses are expected to be
minimai.
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Figure 1. Big Sioux River Project Area
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Table 2.3 Land Use Categories for Lower Big Sioux River by lowa Listed
Segments by lowa HUC 12s. '

lowa Area Ungrazed Builf-
Segment | HUC 12 Description (acres) | Cropland | Pastureland | pasture/forest up

Unnamed Creek-Rowena 1,028 61.0% 19.0% 18.8%. 1.3%

Big Sioux River 1,852 61.4% 11.6% 25.9% 1.2%

Blood Run 13,541 73.6% 7.8% 17.9% 0.7%

0020-3 Big Sioux River 445 52.6% 7.8% 38.6% 1.1%

| Big Sioux River 10,934 66.4% 10.8% 22.0% 0.7%

Klondike Creek 23,8611 76.3% 6.8% 15.6% 1.3%

| Big Sioux River 13,498 60.1% 9.8% 29.5% 0.7%

0020-2 inwood 11,581 65.4% 12.2% 20.7% 1.6%

0020-1 Big Sioux River 26,279 69.2% 5.9% 24.0% 0.9%

Big Sioux River 4,637 49.3% 7.5% 33.0% 10.3%

Dry Creek-Big Sioux River 32,076 87.8% 1.9% 9.4% 0.9%

' Big Sioux River 4,089 67.9% 8.4% 21.9% 1.9%

Upper Sixmile Creak 22,909 86.8% 1.5% 9.1% 2.6%

Middle Sixmile Creek 21,121 91.3% 1.4% 6.9% 0.3%

Lower Sixmile Creek 24,091 86.5% 1.8% 11.3% 0.5%

1060104 Big Sioux River 2,947 82.1% 2.5% 14.3% 1.2%

Indian Creek-Dubois Creek 29,763 83.2% 2.6% 13.3% 0.9%

Unnamed Creek-indian Creek | 10,209 90.6% 0.7% 8.3% 0.3%

Big Sioux River 16,884 60.1% 5.8% 30.9% 3.2%

0010-3 Waestfield Creek 18,747 .78.0% 57% 15.3% 0.8%

0010-2 Big Sioux River 14,406 27.3% 13.8% 57.2% 1.7%

Upper Broken Kettle Creek 23,462 83.4% 4.2% 12.0% 0.5%

Bull Run 10,563 82.3% 3.4% 13.5% 0.8%

Lower Broken Kettle Creek 29,188 37.5% 16.5% 44.8% 1.2%

0010-1 Big Sioux River 12,388 11.0% 12.7% 69.3% 7.1%
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Table 2.4 Land Use Categories for Rock River by lowa Listed Segments by

lowa HUC 12s. :
lowa Area Ungrazed Buiit-
Segment | HUC 12 Description (acres) | Cropland | Pastureland | pasture/forest | up
Burr Oak Creek-Rock River 24,981 86.5% 1.8% 10.3% 1.3%
Unnamed Creek-Dry Run Creek 13,022 90.4% 1.3% 7.6% 0.7%
Dry Run Creek-Rock River 19,018 20.1% 1.4% 8.1% 0.4%
Rock River-Burr Oak Creek 25 959 76.8% 2.9% 17.1% 3.1%
Lower Rock River 20,710 79.4% 5.1% 14.9% 0.5%
Otter Creek-Rat Creek 32,219 88.3% 1.8% 9.4% 0.5%
Otter Creek-Schutte Creek 30,672 86.0% 1.0% 10.6% 2.4%
Cloverdale Creek 12,074 90.5% 0.7% 8.3% 0.5%
Otter Creek-Kappes Creek 34,412 86.1% 2.1% 10.7% 1.1%
Rat Creek 20,060 91.0% 1.2% 7.4% 0.3%
Rock River - 8,711 80.0% 4.6% 14.6% 0.8% .
Kanaranzi Creek 6,450 81.5% 6.7% 11.1% 0.8%
Lower Mud Creek 23,590 85.8% 2.8% 11.0% 0.6%
Upper Mud Creek 10,632 88.3% 1.8% 9.4% 0.6%
Middle Mud Creek 28,480 87.5% 1.5% 10.1% 0.9%
Little Rock River 506 78.9% 8.4% 12.1% 0.5%
Littie Rock River-Snow Creek 28,633 82.8% 3.4% 12.9% 1.0%
Emery Creek 11,006 91.3% 1.0% 7.5% 0.2%
Little Rock River-Whitney Creek 33,221 86.0% 1.9% 11.1% 1.1%
Tom Creek-Rock River 33,336 86.0% 3.0% 10.4% 0.5%
Unnamed Creek-Rock River 10,366 89.2% 1.4% 9.1% 0.4%
Rock River-Tom Creek 36,462 79.1% 5.5% 13.2% 2.2%
0010-4 Little Rock River-Emery Creek 25,816 84,9% 2.9% 11.4% 0.8%
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Table 2.5 Land Use Categories for Lower Big Sioux River by lowa Listed Segments by South Dakota HUC 12s.

Quarries!
High Bare | Sirip
Low High Intensity Rocid | Mines/ : Emergent | Grassland, Spring | Other
fowa HUC 12 Area | Open | Intensity {intensity | Commerciaf | Sands | Gravel Deciduous | Evergreen | Mixed | Other | Woady | Herb Hay/ - Grains, | summer | Winter
Segment | HUGC 12 Deseription | {acres) | Water | Residential | Residential | / Industrial | Clay | Pifs Forest Forest Forest | Grasses ; Wellands | Wettands | Pasture Corn_ | Soybeans | Alfalfa | Fallow : crops | Whest
Middie
Pipestone )
101702031503 | Creek 18,435 | 0.0% 0.0% 0.0% 3.5% 00% | 0.0% 1.2% 0.0% 0.0% | 00% 0.1% 1.7% 13.7% | 36.1% | 425% | 06% | 0.4% 00% | 00%
Upper-West -
Pipestone i
101702031601 | Cresk 31,225 1 0.1% 0.0% G.0% 3.8% 0.0% | 00% 0.8% C.1% 0.0% | 0.0% 0.0% 1.0% 3133% 1396% 1 407% | 04% | G4% 00% | 0.0%
Lower
Pipestone
101702031504 | Creek 25,608 | O.7% 0.0% 0.0% 4.0% 0.0% |__0.0% 0.4% 0.0% 0.0% § 0.0% 0.1% 1.7% 120% | 3890%- 406% | 07% | 0.1% 00% § 0.8%
Upper Spiit
101702031401 | Rock Creek 192 10.0% 0.0% GO% 1.9% 00% ; 0.0% 0.7% G0% 0.0% | 0.0% G.0% 0.5% 8.1% 0.0% 58.9% | 00% L 00% | 0.0% | 00%
Lower West
Fipestone )
101702031602 | Creek 24,370 | 0.5% 0.0% 0.0% 3.8% 0.0% 1 G0% 2.4% G0% 0.0% ; 0.0% 0.0% 0.9% 8.9% 133.0% 1 40.6% 1.7% | 0.1% 0.0% | 01%
Middie Splis
0020-3 101702031402 | Rock Creek | 23,309 | 1.6% 0.5% 0.0% 4.4% 0.0% 0.0% 0.4% 0.0% 0.0% | 0.5% 0.0% C.2% 22.4% 30.5% ) 36.9% 25% § 00% 0.0% | 0.1%
Lower
Beaver
Creek- Split : .
101702031702 | Rock Creek i 20593 | 0.4% 0.5% G0% 4.8% 0.0% i 0.0% 0.6% 0.1% 00% | 0.0% 0.0% G.6% 22.3% 1328% 1 336% | 3.8% 1 05% 0.0% | 0.0%
Lower Split -
101702031403 | Rock Creek ! 11,293 | 3.0% 1.6% 0.0% 6.8% Q1% | 0.0% 0.6% 0.1% 0.0% 1.0% 0.0% 0.6% 329% 1276% | 228% 125% ! 07% 0.0% 1 0.0%
Springwater .
101702031703 | Creek 262 1 0.2% 0.8% 00% 18.6% 0.2% i 0.0% 0.0% 0.0% 0.0% | 0.0% 0.0% G.0% 316% 147.2% % 21.0% 1 03% | 00% 0.0% | 0.0%
Four Mile .

101702031704 | Creek 8,506 | 0.1% 0.0% 0.0% 3.8% G.0% |  0.0% 21% 0.0% 0.0% 1 0.0% 0.0% 0.3% 235% 1303% | 31.2% | 88% | 0.0% CO% i 0.0%

101702031303 | Blood Run 1t | 0.0% 0.0% 0.0% 3.0% 0.0% : 0.0% 1.0% 0.0% 0.0% | 0.0% 0.0% 0.2% 9.56% 40.9% | 43.9% 1.4% | C.0% 00% 1 0.0%
Spring

101702031304 | Creek 9,188 1 0.2% 0.1% 0.0% 4.5% 0.0% 0.0% 0.4% 0.0% 0.0% 0.6% G.0% 2.4% 20.5% 35.4% 32.7% 28% : 00% 0.8% 0.0%
Big Sioux '
River- Slip-

101702031301 | Up Creek 21,204 | 1.6% 2.3% 0.0% 7.2% 0.0% | 0.0% 3.3% 0.1% 0.0% | 0.8% 0.0% 0.8% 34.7% | 21.2% 1 24.7% | 2.7% | C.5% 0.0% | 0.0%
Upper

0020-2 Beaver

101702031901 | Treel 35072 107% - 01% 0.0% 4.7% 0.0% | 0.0% 0.2% 0.0% 0.0% |} 0.0% 0.0% 3.7% 21.3% 1304% | 364% 1.4% | 0.4% C6% | 901%
Ninemile
Creek 34,175 | 0.8% 0.3% 0.0% 5.4% 0.1% [ 0.0% 0.4% G0.1% 0.0% | 0.1% 0.0% 2.3% -186% | 31.2% 1 38.4% 1.3% | G3% 0.5% | 0.0%

104702031365

16



lowa
Segment

HUC 12

HUC 12
Description

Area

{acres) |

QOpen
Water

Low

High

High

Intensity
o in1

Residential

¥ ity
Residentiat

I Industriat

Bare
Rock/
Sandf
Clay

Quarries!
Strip
Mines!
Gravel
Piis

' Deciduous
Farest

Evergrean
Forest

Mixed
Forest

Other
Grasses

Woody
Wettands

Emergent
Heth
Wetlands

Grassland,

Pasture

Com

Soybeans

101702031301

Big Sioux
River-
Klongike
Creel

7,623

1.8%

0.0%

0.0%

3.4%

0.0%

0.0%

3.1%

0.2%

0.0%

0.0%

0.0%

1.8%

22.2%

35.9%

22.3%

Affaifa

Spring
Grains,
Fallow

Other
surnmar
GHOpS

Winter
Wheat

1.2%

0.3%

C.0%

C.6%

101702031902

Lower
Beaver
Creek

28,261

0.7%

0.6%

0.0%

4.7% .

0.6%

C.a%

1.1%

0.2%

00%

0.0

0.0%

1.7%

14.7%

35.2%

38.0%

17%

0.1%

0.2%

0.1%

101702031802

Big Sioux
River
Peferson
Creek

16,371

1.2%

G.9%

0.0%

5.4%

0.0%

0.0%

0.6%

0.2%

G.0%

0.0%

0.0%

1.2%

12.9%

35.4%

39.8%

2.0%

0.3%

0.1%

0.0%

101702031903

South Fork
Beaver
Creek

16,502

0.2%

0.0%

0.0%

4.2%

0.0%

0.0%

0.5%

0.0%

0.0%

0.0%

0.0%

3.3%

10.1%

40.4%

40.6%

0.8%

0.0%

0.0%

GO%

00201

101702031803

Big Sioux
River- Liftle
Beaver
Creek

13,267

14%

0.0%

0.0%

34%

0.0%

0.0%

13.3%

0.1%

CO0%

G.0%

0.0%

1.0%

21.7%

28.1%

28.2%

2.8%

0.0%

0.0%

G.0%

101702051804

Big Sioux
Réver-
Patiee
Creek

8,017

21%

G.1%

0.0%

4.2%

0.0%

C.0%

13.0%

0.7%

C.0%

CO0%

0.8%

0.8%

25.8%

26.6%

21.0%

3.7%

0.7%

0.0%

C.0%

101702032002

Pattes
Creek

26,819

C5%

0.0%

0.0%

3.6%

0.0%

0.0%

1.2%

0.0%

0.0%

0.0%

0.0%

0.7%

18.6%

3.T%

I75%

2.8%

0.1%

0.0%

0.3%

00104

101702032001

Big Sioux
Raver- Dry
Craek

30,209

0.8%

0.0%

2.0%

3.2%

0.0%

- 0.0%

1.5%

0.0%

G.0%

0.0%

0.1%

1.0%

18.0%

37.0%

343%

3.8%

0.2%

0.1%

101702032201

Big Sigux
River-
Izsdian
GCreek North

6,927

4%

0.0%

0.0%

3.3%

6.0%

0.0%

2.3%

0.3%

0.0%

00%

1.4%

3.6%

26.7%

27.0%

24.6%

7.7%

0.8%

0.0%

0.0%

9.8%

0010-3

101702032202

Usicn
Creek

23,219

0.2%

C.0%

0.0%

3.7%

0.0%

0.0%

0.4%

0.0%

00%

0.0%

0.0%

0.2%

13.7%

37.5%

34.7%

9.0%

0.0%

0.2%

A%

101702032203

Big Sioux
Rivers
Union
Craek

14,213

34%

0.0%

00%

2.7%

0.0%

0.0%

5.0%

0.1%

0.0%

0.0%

16%

8.6%

25.2%

22.6%

24.0%

4.9%

1.2%

0.3%

2.2%

101702632201

Big Sioux
River-
Indian
Creek
South

6,927

1.4%

0.0%

0.0%

3.3%

0.0%

G.0%

2.3%

0.3%

Go%

0.0%

1.4%

3.6%

26.7%

20.6%

24.5%

T.1%

0.9%

0.0%

0.8%
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Quarriesf
High Bare | Strip
L.ow High Intensity Roek! | Minesi Emergant | Grassland, Spring | Other
lowa HUC 12 Area | Open | Intensity | intensity | Commerciat | Sand/ | Gravel Deciduous | Evergreen | Mixed | Other | Woody | Herb | Hay/ Grains, | summer | Winter
Segment | HUC 12 Description | {acres} | Water | Residential | Residential | /ladustrial | Clay i Pits Forest Forest Forest | Grasses | Wetlands | Wetlands | Pasture Corn_ ] Soybeans | Alfalfa | Fallow | crops | Wheat
Big Sioux
River- Ragk :
101702032208 | Creek North § 2,135 | 1.7% 0.3% 0.0% 55% 0.0% G.0% 0.9% 0.0% 0.0% | 0.0% 0.5% 2.9% S4% 40.8% | 37.2% 1§ 0.1% | 06% 0.0% | 0.0%
Upper East
101702032401 | Brule Creek | 21.893 | 0.1% 0.0% 0.0% 3.9% GO% | 00% 2.1% C.0% 0.0% 1 0.0% 0.0% 0.6% 11.0% | 39.0% | 42.7% 1.8% | 0.2% G.2% | 0.5%
West Brule ’
101702037403 | Creek 24,785 | 0.1% 0.0% G.0% 3.7% 0.0% 1 0.0% 0.0% C.0% 0.0% | 0.0% 0.0% 1.2% 103% 141.1% 1 41.2% | 23% | 0.0% G.0% | -00%
Lower East -
101702032452 | Brule Creek | 22,692 | 0.3% 0.5% 0.0% 4.3% 0.0% 1 0.0% 0.8% 0.1% 0.0% | 0.0% G0% 18% 125% 134.2% | 422% 1 3.0% | 0.1% 0.1%_ | 0.0%
Upper Brie
101702032404 | Creek 34,104 | 0.3% 0.1% 0.0% 4.8% 0.0% | 0.0% 0.6% 0.0% 0.0% | 0.0% 00% 0.8% 15.0% [386% | 34%% !41% 1 0.2% 0.1% | 0.6%
Lower Brule
101702032405 | Creek 33,568 | 0.2% 0.0% C.0% 3.5% 00% | 0.0% 2.8% G.1% 0.0% i 0.0% 0.0% 0.5% 157% 1360% 333% 159% | Gi% 0.2% | 1.65%
101702032206 | Big Ditch 30,324 | 0.3% 0.1% G0% 56% 0.0% | 0.0% 0.5% 0.1% 0.0% | 0.0% G.0% 1.8% 8.8% 434% i 39.0% | 0.5% | G.1% 0.0% | G.1%
Big Sioux
River Rock
Creek
00190-2 101702032205 | South 19,211 1 1.7% 0.3% 0.0% 5.5% 0.0% | 00% 0.9% 0.0% 0.0% | _0.0% 0.5% 2.9% 94% 1408% | 372% 101% | 08% | 0.0% | 0.0%
Mouth of
the Big
0010-1 101702032267 | Sioux River { 10,091 | 1.6% 1.6% C0% 9.8% 0.0% | 0.0% 0.9% 0.0% 00% | 1.4% 0.0% 1.8% 13.9% 132.1% | 357% | C.7% | 00% 0.0% | 6.0%
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2.2.2 Soils

In general, the soils in the 1owa part of the Lower Big Sioux River watershed are
alluvium in the river valleys, deep loess when traveling further from the river, which
then changes to shallow loess over glacial till. A regiona! soils map shows three
soil regions in the lowa watershed. These are:

¢ Semi arid area of loess over glacial till, Moody-Trent Association; most of
Lyon County and northwest Sioux County.

+ Loess over till, Galva-Primghar-Steinaur Association; eastern Lyon County
and most of Sioux County.

¢« Thin loess over Tazewell till, Sac-Everly-Wilmonton Association; far
eastern Lyon County into Osceola County.

* Loess over till, Ida-Galva Association, northwest Plymouth County; Ida-
Hamburg southwest Plymouth County; Galva-lda to ida-Monona north
central to south central Plymouth County.

The stream bottomiand and bench soils are nearly level to gently sloping silty
. soils formed in loess and alluvium. County by county from south to north in the
three counties along the LBS lowa watershed the descriptions of the major soil
groups are:

e Plymouth County - gently sloping to very steep well drained silt; level to
strongly sloping well drained silt.

¢ Sioux County - gently sloping to strongly sloping well drained silty soils
formed in loess; nearly level to moderately sloping well to somewhat
poorly drained silt formed in loess and alluvium; nearly level to strongly
sloping well drained silty soils formed in loess.

e Lyon Cdunty - nearly level to strongly sloping well drained silty soils
formed in loess; nearly level to moderately sloping well drained to
somewhat poorly drained moderately fine textured soil.

The soils within the watershed area located in South Dakota are formed from the
four main categories: 1) those formed mostly in glacial drift and glacial ill; on
uplands, 2) soils formed mostly in loess; on uplands, 3) soils formed in alluvium; on
bottomlands, and 4) soils formed in alluvium overlying gravelly sand; on stream
terraces. Upland soils are relatively fine-grained, and have developed over glacial
till or eolian (loess) deposits. Coarse-grained soils are found along present or
former water courses, and are derived from glacial outwash or alluvial sediments.

2.2.3 Livestock Feeding Operations

A land use assessment based on aerial infrared photography completed in June
2005 by the IDNR also indicated the major jand use in lowa portion of the LBS
River watershed is row crop, that pasture and forage crops are significant land
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uses, and there are large numbers of Confined Animal Feeding Operations
(CAFOs) and active and inactive open feedlots within the lowa watershed.
Similarly, the SDDENR, in partnership with the South Dakota Association of
Conservation Districts, also completed an inventory of all (large CAFO, medium
animal feeding operation, and small open feedlot) active and inactive animal
feeding operations within the Lower Big Sioux watershed.

In lowa, CAFOs are defined as operations where animais are kept in totally roofed
areas. Whereas in South Dakota, a CAFOQ is defined as a lot or facility that stables
or confines and feeds or maintains animals for a total of 45 days or more in any 12-
month period and meets the associated ctiteria for large, medium, or small
concentrated animal feeding operations. |n addition, existing large South Dakota
CAFOs that include operations that feed at least 1,000 beef cattle, 700 dairy cows,
or 2,500 head of hogs weighing 55 pounds or more had until September 30, 2005
to get permitted under the state’s general water pollution control permit. Existing
South Dakota CAFOs that signed a Notice of Intenfand did not meet the 2005
deadline have compliance schedules to complete the permitting process.

CAFOs typically utilize earthen or concrete structures to contain and store manure
prior to land application. Pathogen indicators, oxygen demanding substances, and
nutrients from CAFQOs are delivered via runoff from land-applied manure or from
leaking/failing storage structures. IDNR’s Division of Environmental Regulation
responds fo complaints regarding water pollution. If pollution from medium and
small animal feeding operations is found, the operations are either required to work
with the NRCS or a watershed project to remove the unacceptable conditions
causing water pollution or get permitted under the general permit.

In lowa, open feedlots are defined as unroofed or partially roofed animal feeding
operations in which no crop, vegetation, or forage growth or residue cover is
maintained during the period that animals are confined in the operation. Feediots
with more than one thousand head capacity are registered with IDNR and are
required under an agreement with EPA to provide complete control over discharges
from their operations or reduce capacity under 1000 head in 2006. These feedlots
are considered point sources under EPA rules.

Runoff from open feedlots can deliver substantial quantities of pathogen indicators,

nutrients and oxygen demanding materials. - Waterbody proximity, livestock

numbers and type affect delivery and impact of these constituents, whether or not

water is diverted around the feedlot facility when it rains, the efficiency of controls
oh manure in runoff, and how well these are maintained.
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3. Big Sioux River TMDLs for Pathogen ind‘ic;atérs

3.1 Problem Identification

lowa. The 1998 lowa Section 305b Assessment Report divided the part of the Big
Sioux River that borders lowa into two segments. The first segment was 82 miles
long and exiended from the Missouri River confluence to the Rock River
confluence. The second segment was 54 miles long and ran from the Rock River
to the lowa/Minnesota border. Both segments had the same designated uses;
Class A, Primary Contact Recreation, and Class B, Warm Water Aquatic Life.

The 2002 305b assessment for the Big Sioux River, which is the basis for these
TMDLs, subdivides the same two reaches into 7 segments as shown in Figure 2
and Table 2.2,

The following paragraphs are the basis for the lowa 2002 305b impaired
assessment for the five contiguous impaired Big Sioux River segments. These five
segments were included on the 2002 lowa 303d list of impaired waters. The 2002
water quality assessment used fecal coliform as the pathogen indicator bacteria
because at the time it was the pathogen indicator in the WQS. Since then the WQS
pathogen indicator has been changed {o E. coli and this new standard is used in
lowa sections of this report uniess otherwise noted. :

For purposes of Section 305(b} assessments, DNR uses the long-term average morithly flow
plus one standard deviation of this average to identify river flows that are materiaily affected
by surface runoff. According to the lowa Water Quality Standards (IAC 1990:8), the water
guality criterion for fecal coliform bacteria (200 orgs/100 mi}) does not apply “when the
walers are materially affected by surface runoff.”

Reach 0010: For the 2002 report, the previous waterbody segment for the Big Sioux River
{IA 06-BSR-0010-0), which extended 82 miles from its mouth at Sioux City to confluence
with the Rock River in Sioux County, was split into four sub segments: (1) mouth to Broken
Kettle Creek in southwastern Plymouth County (1A 06-BSR-0010-1}, (2} Broken Kettle Creek
to Brule Creek near Richland, SD (and near Westfield, I1A) (IA 06-BSR-0010-2), (3} Brule
Creek to Indian Creek in northwestern Plymouth Co. (IA 068-BSR-0010-3), and (4) Indian
Creek to the Rock River in Sioux Co. {IA 06-BSR-0010-4).

» Reach 0010 Segment 2: See segment 3 for assessment information. Listed as
fmpaired in 2002.

» Reach 0010 Segment 3: The Class A (primary contact recreation) uses are
assessed (monitored) as "not supported.” The data for this assessment is monthly
Big Sioux River monitoring done near Richland, 8D, by the South Dakota
Department of Environment and Natural Resources (DENR) from November 1999
through September 2001. The fecal coliform 10 sample geometric mean not
maferially affected by surface runoff during the recreational seasons of 2000 and
2001 atf the Richland station exceeded the primary contact criferion. The fecal
coliform geometric mean was 291-organisms/100 ml, with five samples (50%)
exceeding the - EPA-recommended single-sample maximum value of 400-
organisms/100 ml. According to U.S. EPA guidelines, Iif the geometric mean level of

21



Segnment 00104, impaired |

[ ] Rock River HUC12s

Segment 00103, impaire -
) Big Sioux direct HUCT2s

'\i
i
wﬂw“a’;‘ws

0%
ﬁ

Segment 0010-2, impaired !

%:c.\b 1
%{ Segment0010-1, not assessed |
5
A

Figure 2. lowa Impaired Segmentand Contributing HUC 12 Sub-watersheds

22




fecal coliforms exceeds 200 orgs/100 mi, the primary contact recreation uses are
“not supported”.

®  Regch 0010, Segment 4: The Class A (primary contact recreation) uses are
assessed (monitored) as "not supported.” The data for this assessment is monthly
Big Sioux River monitoring done near Alcester, SD, by the South Dakota
Department of Environment and Natural Resources (DENR) from November 1899
through September 2001. The fecal coliforrn 8 sample geometric mean not
materially affected by surface runoff during the recreational seasons of 2000 and
2001 at the Alcester station exceeded the primary contact criterion. The fecal
coliform geomelric mean was 448-organisms/100 mf, with three samples (38%)
exceeding the EPA-recommended single-sample  maximum value of 400~
organisms/100 mi. According to U.S. EPA guidelines, if the geometric mean level of
fecal coliform exceeds 200-organisms/100 mi, the primary contact recreation uses
are "not supported”.

Reach 0020: For the 2002 report, the previous waterbody segment for the Big Sioux River
{IA 06-BSR-0020-0), which extended 54 miles from its confluence with the Rock River in
Sioux County to the lowa/Minnesota state line, was split into three sub segments: (1) from
Rock River to Beaver Greek near Canfon, SD and Beloit, 1A (IA 08-BSR-0020-1), {2) Beaver
Creek to Ninemile Creek ENE of Harrisburg, SD and west of Larchwood, 1A (IA 06-BSR-
0020-2), and {3} Ninemile Creek to the lowa Minnesota state line (1A 06-BSR-0020-3).

» Reach 0020, Segment 1: The Class A uses are assessed (evaluated) as "partiafly
supported.” The data for this assessment is monthly Big Sioux River monitoring
done near Hudson, SD, by the South Dakota Department of Environment and
Natural Resources (DENR) from November 1899 through September 2001. The
geomelric mean of indicator bactetia (fecal coliforms) in the 7 samples not materially
affected by surface runoff during the recreational seasons of 2000 and 2001 at the
Canton monitoring station was below the lowa water quality criterion (200 fecal
cofiform orgs/100mi) to protect primary contact recreation uses; the percentage. of
samples that exceeded the U.S. EPA-recommended single-sample maximum value,
however, suggests "partial support" of the Class A uses. For purposes of Section
305(b) assessments, DNR uses the long-term average monthly flow plus one
standard deviation of this average to identify river flows that are materially affected
by surface runoff. According to the fowa Water Quality Standards (IAC 1890:8), the .
‘water quality criterion for fecal cofiform bacleria (200 orgs/100 mi} does not apply
"when the walers are materially affected by surface runoff." The geomelric mean of
fecal coliform bacteria in the 7 non-runoff-affected samples was 1171 orgs/100 mi,
with two samples (29%) exceeding the EPA-recommended single-sample maximum
value of 400 orgs/100 mi.  According to U.S. EPA guidelines for Section 305(b)
reporting, if more than 10% of the samples exceed the single-sample maximum
value of 400 orgs/100 mi, the primary comtact recreafion uses are 'partially
supported” (see pgs 3-33 to 3-350f U.8. EPA 1997b). Because less than 10 non-
flow affected samples were available for this assessment, the assessment type is
considered "evaluated"”; thus, this assessment is not of sufficient quality to support a
Section 303(d) isting.

Note: The 2004 308b assessment for this segment has determined that it is impaired, as did the
1098 assessment.

s Reach 0020. Segment 2: The Class A uses were assessed (evaiuated) as “partially
supporfed.” The geometric mean of indicefor bacteria (fecal coliforms) in the 7
samples not materially affected by surface runoff during the recreational seasons of
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2000 and 2001 at the Canton monitoring station was below the lowa water qualily
griterion {200 fecal coliform orgs/100mi} fo protect primary contact recreation uses;
the percentage of samples that exceeded the U.S. EPA-recommended single-
sample maximum value, however, suggests "partial support” of the Class A uses.
For purposes of Section 305(b) assessments, DNR uses the long-term average
monthly flow plus one standard deviation of this average to identify river flows that
are materially affected by surface runoff. According to the lowa Water Quality
Standards (IAC 1990:8), the water quality criterion for fecal coliform bacteria (200
orgs/100 ml) does nof apply "when the waters are materially affected by surface
runcff.” The geometric mean of fecal coliform bacteria in the 7 non-runoff-affecied
samples was 111 orgs/100 mi, with two samples (28%) exceeding the EPA-
recommended single-sample maximum value of 400 orgs/100 mi. According to U.S.
EPA guidelines for Section 306(b) reporting, if more than 10% of the samples
exceed the single-sample maximum value of 400 orgs/100 mi, the primary contact
recreation uses are "partially supported” (see pgs 3-33 to 3-350f U.S. EPA 1897b).
Because less than 10 non-flow affected samples were available for this assessment,
the assessment type is considered "evaluated"; thus, this assessment is not of
sufficient quality to support a Section 303(d) listing.

Note: The 2004 305b assessment for this segment has determined that it is impaired, as did the

1898 agsessment.

Pathogen indicator bacteria sources can include runoff from fields where manure
has been applied, pastures where livestock graze, open feedlots, wastewater
treatment plant discharges, urban stormwater run-off, failed onsite systems (septic
tanks), and wildlife. = Non-point source pathogen problems are usually the
consequence of runoff from rainfall. Material containing bacteria is transported by
runoff to streams causing high bacteria counts when stream flows are high. There
are some non-point sources, such as grazing cattle in streams and some wildlife,
that act like point sources in that a pathogen load is delivered to the stream without
a precipitation event for transport.

Sources that continuously discharge to a stream are point sources, such as
wastewater treatment plants and failed septic tank systems. Wastewater treatment
plants that discharge directly into waters designated Class A Primary Contact
Recreational Use are required to meet the water quality criterion at their discharge
and usually do this by disinfecting plant effluent.

South Dakota. Water quality data collected in the Lower Big Sioux River and its
South Dakota tributaries between October 1, 1998 and September 30, 2003 (5
years) showed that the reach of the Lower Big Sioux River extending from the City
of Brandon to the confluence with the Missouri River, along with some of its
tributaries, contained elevated concentrations of fecal coliform bacteria. More than
10 percent of the water quality samples (mostly those with 20 or more samples)
collected from each of the monitoring stations along these waterbodies have
exceeded the South Dakota single sample maximum WQS of 400 cfu/100mL. of
fecal coliform, therefore these waterbodies are considered as impaired (IDNR
2004). Figures 3 to 23 compare fecal coliform concentrations measured during
2000 to 2004 at specific monitoring locations to both the geometric mean WQS and
the maximum WQS for any single sample. In addition, Figures 3 to 23 include the
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median, 60th percentile, and 90th percentile concentrations at specific percentile
flow duration interval.

Figures 3 through 23 also distinguish samples collected during May through
September in which the WQS is applicable and samples that are collected on days
where storm flow is greater than the 50th percentile (median value). In brief, most
of the samples with greater than 50th percentile storm flow exceeded the WQS;
these samples were mostly collected during May to September. Exceedances were
observed mostly during mid to high stream flows (0 to 50th percentile) for the main
stem segments and no apparent trends were observed for most tributary segments,
Limited data was available for LBST02 and no sample was collected during storm
events (i.e. greater than 50th percentile storm flow) as this menitoring station is
located at the outlet of Lake Alvin, which is a 107-acre reservoir. Nine Mile Creek
has a 28,013-acre watershed draining into Lake Alvin. The reservoir tempers the
influence of the watershed on the Lower Big Sioux River therefore limited data was
collected for the storm events. In addition, no exceedance was observed for this
station and therefore it is not known whether the water quality is impaired at
LBST02. There is an existing pathogen TMDL for Lake Alvin that was approved in
March, 2001 (SDDENR, 2001), however.

Lower Big Sioux near Brandon, SD
(1971-2004 Flow Data and 2000-2004 Monitoring Data)
Site: LBSMOI with WQRMSite 460831
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Nine Mile Creek/Loke Alvin near Harrisburg, Sb
(2001 -2004 Monitaring Data)
Site: LBSTOZ
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Lower Big Sioux at Klondike Dom, SD
(1971-2004 Flow data and 2000-2004 Monitoring Data)
Site: LBSMO3
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Beaver Creek south of Canton, 5D

(2001 -2004 Monitoring Data)}

Site: LBSTO4
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Figure 6. Comparison of Fecal Coliform Concentrations with WQS for LBST04

Lower Big Sioux at Canton, SD

20.7 square miles

(1971-2004 Flow data and 2000-2004 Monitoring Data) g
Site: LBSMOS with WQRM40665 data
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Beaver Creek south of Canton, &D
(2001 -2004 Monitoring Data)
Site: LBSTOS
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Figure 8. Comparison of Fecal Coliform Concentrations with WQS for LBST06

Little Beaver Creek south of Canton, SD
(2001 -2004 Monitoring Data)}
Site: LBSTO7
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Lower Big Sioux at Fairview, SD

(19712004 Flow data and 2000-2004 Monitoring Data)

Site: LBSMOS
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Lower Big Sioux at Hudson, 5D
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(1971 -2004 Flow data and 2000-2004 Monitoring Dafa)
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Patiee Creek near Hudson, SD
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LBST10
Finnie Creek near Alcestor, SD
(2001 -2004 Monitering Data)
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Green Creek near

Haowarden, TA

(2001-2004 Monitoring Data)
Site: LB5T1Z
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Big Sioux River ot Hawarden, IA
(1971-2004 Flow and 2000-2004 Water Quality Data)}
Site: LBSMI13Z with WQMI60667
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West Brule Creek neor Alcester, SD
(2001 -2004 Monstoring Data)
Site: LBSTi4
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Figure 16. Comparison of Fecal Cohform Concentrations with WQS for
L.BST14

East Brule Creek neor Alcester, SD
(2001 -2004 Monitoring Data)
Site: LBSTIS

Geo.Mean ™ ™ *=Single .0 Al bata +  May-Sep 4 B6% sP R 1]
60th Medion —
100000 i
-~ 1 &
& 10000 % o
% & R I & P oo v
- : @.. uuuuuu - DD
= & &
o) 1000 & = SE &
B .
E -y - [ P - - - .(}.:\. - eeowowowomomow
100 % $ v
K &
- o
g8 04
o
e
t f ; f ! f t

0 0 20 30 40 50 &0 70 80 90 100

Flow Duration Interval (%)
SDDENR Data Gage Duration Interval 68.7 square miles

Figure 17. Comparison of Fecal Coliform Concentratlons with WQS for
LBST15



Union Creek near Akron, IA
(2001 -2004 Monitoring Data)}
Site: LBSTIS

Geo.Meen = ™ "Single O Al Deta + May-Sep & BORSF o+ = rIGth
bt 115111 ———= M edion I

10000900 5

1000000 4 Tomownommm oo, 1 o :

uuuuuuuuuu

100000 4 &

16000 F‘"@‘“ e T R G-

L Wiy
1000 G i3 e
.[.@.\% ....... S @.....-.@._-Q.q}

>

-
o
kS

<&

Fecal Coliform (#/100 mi)}

-
<
rua

t i
L) ¥ ¥ T

[
4

0 10 20 30 40 50 60 70 80 90 100

Flow Duration Interval (%)
SDDENR Data &age Duration Interval ' 38.3 square miles
Figure 18. Comparison of Fecal Coliform Concentrations with WQS for
LBST16

Big Sioux River at Akron,IA
(1971-2004 Flow and 2000-2004 Water Quality Data)
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Lower Brule Creek near Richland, SD
(2001 -2004 Monitoring Data)
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Figure 20. Comparison of Fecal Coliform Concentrations with WQS for
LBST18

Big Sioux River at Richlond, 5D
(1871 -2004 Flow and 2000-2004 Water Quality Data}
Site: LBSMI® and WQM460832
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Big

Sioux River near Broken Kettle Creek

(19712004 Flow and 2000-2004 Water GQuality Data)
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Big

Siocux River at North Sioux City, SD
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3.1.1 Impaired Beneficial Uses and Applicable Water Quality Standards

lowa. The applicable lowa designated uses and water quality standards for
pathogen indicators are found in fowa Administrative Code 567, Chapter 61, Water
Quality Standards.

61.3(3)a. Class “A” waters. Waters which are designated as Class “A1,” “A2,” or
“A3" in subrule 61.3(5) are to be protected for primary contact, secondary contact,
and children’s recreational uses. The general criteria of subrule 61.3(2) and the
following specific criteria apply to all Class "A” waters.

(1) The Escherichia coli (E. coli) content shall not exceed the levels noted in the
Bacteria Criteria Table when the Class “A1,” "A2,” or "A3” uses can reasonably be
expected fo ocour.

Table 3.1 E. coli Bacteria Criteria {organisms/100 ml of water)

Use Geometric Mean Sample Maximum
Class A1

316 - 11/156 126 238

11/16 - 3/14 : Does nol apply Does not apply
Class A2 (Only)

315~ 11/15 630 2880

11/16 = 3/14 Does not apply Does not apply
Class A2

Year-Round 630 ' 2880

Class A2

3/15- 11/15 126 235

11/16 - 3/14 Does nof apply Does not apply

Class A1 - Primary Contact Recreational Use.

Class A2 - Secondary Contact Recreational Use.

Class A3 - Children’s Recreational Use.
When a water body is designaled for more than one of the recreational uses, the
maost stringent criteria for the appropriate season shall apply.

South Dakota. The applicable South Dakota designated uses are Immersion
recreation, warm water semi-permanent fish life, fish and wildlife propagation
recreation and stock watering, irrigation watering, and limited contact recreation.
Administrative Rules of South Dakota Article 74:51 contains numeric and narrative
standards to be applied to the surface waters (i.e. streams, rivers) of the state. The
Water quality standard for fecal coliform bacteria is applicable from May 1% to
September 30". The geometric mean standard for fecal coliform bacteria is 200
cfu/100 ml, in which exceedance may not occur in more than 20 percent of the
samples examined in any 30-day period (based on a minimum of five samples
obtained during separate 24-hour periods for this 30-day period). The sample
maximum standard for fecal coliform is 400 cfu/100 ml, i.e. any one sample may not
exceed this concentration. Although some of the South Dakota tributary sites have
WQS different from the mainstem river (400 cfu/100 mL vs. 2000 cfu/100 mL daily
maximum WQS), the 400 ¢fu/100 mL was used in the South Dakota sections of this
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TMDL as a result of South Dakota Administrative Rule 74:51:01:04. Application of
criterion to contiguous water. “If pollutants are discharged intc a segment and the
criteria for that segment’s designated beneficial use are not exceeded, but the
waters flow into another segment whose designated beneficial use requires a more
stringent parameter criterion, the pollutants may not cause the more stringent
criterion to be exceeded.” The instantaneous fecal coliform WQS of 400 cfu/100
mL was targeted as a conservative approach and should be protective of both the
instantaneous and 30-day geometric mean fecal coliform bacteria standards.

3.1.2 Data Sources .

Most of the water quality monitoring data used in the development of this TMDL
project originates from four different but related monitoring programs and activities
managed by the lowa DNR and South Dakota DENR. These are: -

lowa ambient _monitoring program. The lowa ambient water quality monitoring
program is a statewide network of monitoring sites intended to provide data for the
assessment of the state’s streams and lakes. There is only one ambient monitoring
site in the Big Sioux River lowa watershed and that is on the Rock River near
Hawarden. lowa does not do any ambient monitoring on the Big Sioux River itseif.

South Dakota ambient moenitoring program. The South Dakota DENR ambient
water quality monitoring program also is a program providing statewide water
guality monitoring data for assessment purposes. This program operates, four
monitoring sites located on the lowa reach of the Big Sioux River at Canton,
Hudson, Alcester and Richland, all on the South Dakota side. Data collected at
these four sites has been used by the IDNR for its biannual water quality
assessments of the Big Sioux River.

lowa TMDL targeted water-monitoring program. IDNR began targeted monitoring
of the lowa Big Sioux River tributaries including the Rock River and its major

tributaries, in the early spring of 2002 through November of 2003. This monitoring
plan consisted of monthly sampling at all of the eleven monitoring sites and the
installation of seven autosamplers at seven fributary sites to collect data during
precipitation events and to provide continuous water surface elevations that are
used to estimate continuous flow rates.

Figure 24 shows the detailed locations of ali monitoring sites in relationship to the
tributaries. The lowa autosamplers were installed at sites 5, 6, 7, 8, 9, 10, and 11,
Monthly Sites 1, 3, and 4 are located where the Rock River and its two major
tributaries, Mud Creek and Litle Rock River, cross the border from Minnesota.
Monthly Site 2 is located downstream of the City of Rock Rapids at the USGS gage.
There is also a USGS gage at autosampler Site 7 in the City of Rock Valley.
Hydrographs and data from these lowa sites can be found in the Data and Model
Development E-folder. An index of this folder can be found in Appendix A. The
estimated flows for each of the South Dakota monitoring stations are listed in
Appendix D.
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The South Dakota targeted water-moniforing program. The SDDENR conducted
monitoring in the Lower Big Sioux River and its watershed at the same time as the

lowa TMDL targeted monitoring beginning in 2002. This monitoring program
includes 21 monitoring sites, 10 sites on the mainstem Big Sioux River and 11 sites
on tributaries in the South Dakota portion of the watershed. The USGS completed
the water quality and flow monitoring on the 10 mainstem sites during the 2003-
2004 period. Flow and load information provided by this monitoring data were used
to develop the South Dakota load allocations. The locations of South Daktoa files
with the monitoring site listing and a map of their locations can be found in
Appendix C.

U.S. Geological Survey (USGS) Gage Stations. There are two USGS flow gages
on the Rock River and one on the Big Sioux River. These are located at Rock
Rapids and Rock Valley on the Rock and at Akron on the Big Sioux. There are also
two relevant gages on the Big Sioux in South Dakota, one in Sioux Falls at North
Cliff Ave. and one on Split Rock Creek, a major tributary to the Big Sioux draining
parts of South Dakota and Minnesota.

3.1.3 Interpreting Big Sioux River Water Quality Data

Load duration curves and statistical analysis have been used to establish the flow
conditions where water quality standards violations occur. Load duration curves
are derived from flow plotted as a percentage of their recurrence and pollutant
loads' calculated from poliutant concentrations and flow volume. Load duration-
methods have been applied to lowa flow and water quality data for the four
tributaries downstream of the Rock River: Sixmile Creek, indian Creek, Westfield
Creek, and Broken Kettle Creek. SDDENR have also appiied the load duration
curves to the South Dakota mainstem and tributary flow and concentration data.

3.1.4 Big Sioux River Water Quality Evaluation Plan and Organization

This document consists of five total maximum daily loads for the impaired segments
(seven for lowa and five for South Dakota) of the Big Sioux River. These TMDLs
are, in order from the lowa/Minnesota border to the Missouri:

BSRTMDL-1: From the lowa/Minnesota border to Beaver Creek, south of Canton,
South Dakota, a distance of 47.04 km (29.23 miles). This includes two lowa
assessment segments.

BSRTMDL-2: From Beaver Creek to the Rock River, a distance of 40.65 km (25.26
miles).

BSRTMDL-3. From the Rock River fo Indian Creek, a distance of 34.36 km (21.35
miles).

BSRTMDL-4: From Indian. Creek to Brule Creek (on the South Dakota side), a
distance of 42.78 km (26.58 miles).
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BSRTMDL-5: From Brule Creek to the Missouri River confluence, a distance of
55.87 km (34.72 miles). This includes two lowa assessment segments.

Since the waterbodies are contiguous the TMDL’s for the Big Sioux River were
developed jointly but calculated separately. The target for each is the same, an
organism count that meets the pathogen indicator water quality standards, i.e. for
lowa: Class A designated uses; a geometric mean of 126 E. coli organisms/100 mi
and a sample maximum of 235 E. coli organisms/100 ml and for South Dakota: a
sample maximum of 400 fecal coliform/100 ml.

On the lowa side of the Big Sioux River, the segment into which each of the HUC
12's discharges and the discharge location are identified in Table 3.2. For
calculation purposes it is assumed that there is a single discharge point for all loads
from each HUC 12 sub-watershed.

On the South Dakota side of the Big Sioux River, the relationship of each lowa
segment with the HUC 12's subwatersheds in South Dakota are summarized in
Table 3.3.

For computational and practical reasons it has been assumed that E. coli and fecal
coliform monitored and calculated values represent the concentration of organisms
throughout the waterbody. Estimated numbers of organisms are diluted in the
volume of water in the stream. Based on this, the bacteria delivery from the
watershed is the ratio of E. coli bacteria indicators available for “washoff’ to the
number of number of organisms monitored and counted in a given volume of the
stream expressed as a percentage

Table 3.2 lowa Big Sioux River HUC 12 sub-watershed and Rock River
discharge locations and associated assessment segments

BSR discharge
mode] # HUC 12 Name _location, river km lowa assessment segment

25 Big Sioux River 202.06 0010-1

23 Lower Broken Kettle Creek ' 192.82 0010-1.
22 Bult Run 192.82 0010-1

20 Upper Broken Kettle Creek 192.82 00101
24 Big Sioux River 176.00 G010-2

21 Westfield Creek 150.61 0010-3
19 Big Sioux River - 141.00 0010-3
17 Unnamed Creek-Indian Creek 122.00 0010-3
18 Indian Creek-Dubois Creek 122.00 ‘ 0010-3
18 Big Sioux River 117.00 0010-4
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BSR discharge .
model # HUC 12 Name location, river km lowa assessment segment
14 Lower Sixmite Creek 113.42 0010-4
12 Middle Sixmile Creek 113.42 0010-4
11 Upper Sixmite Creek 113.42 0010-4
15 Big Sioux River 1G8.00 0010-4
10 Drf/ Creek-Big Sioux River 102.63 0010-4
13 Big Sioux River 95.00 0010-4
RR Rock River 87.69 0010-4
) Big Stoux River 67.00 0020-1
8 Inwood 35.43 0020-2
7 Big Sioux River 29.00 0020-2
5 Klondike Creek 23,28 0020-2
8 Big Sioux River 16.70 0020-2
4 Big Sioux River 8.00 00203
3 Bigod Run 6.12 0020-3
1 Big Sioux River 2.00 0020-3
2 Unnamed Creek-Rowena 0.00 0020-3

Table 3.3 South Dakota Big Sioux River HUC 12 sub-watershed and
associated lowa assessment segments

TMDL assessment
segment

lowa assessment
segment”

HUC 12

HUC 12 Description

Minnesota/lowa
1 Border to Beaver
Creek (BSRTMDL-1)

0020-3

101702031503

Middle Pipestone Creek

101702031601

Upper-West Pipestone Creek

161702031504

Lower Pipestone Creek

101702031602

Lower West Pipestone Creek

101702031402

Middie Split Rock Creek

101702031702

Lower Beaver Creek- Split Rock Creek

101702031403

Lower Split Rock Creek

101702031703

Springwater Creek

101702031704

Four Mile Creek

101702031303

Blood Run

101702031304

Spring Creek

101702031301

Big Sioux River- Slip-Up Creek

0020-2

101702031901

Upper Beaver Creek

101702031305

Ninemile Creek

1017062031801

Big Sioux River- Klondike Creek

101702031802

Lower Beaver Creek

101702031802

Big Sioux River Peterson Creek

101702031903

South Fork Beaver Creek

Beaver Creek to

0020-1

101702031803

Big Sioux River- Litlle Beaver Creek
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TMDL assessment | lowa assessment

| segment segment® HUC 12 HUC 12 Description

Rock River 101702031804 | Big Sioux River- Patltee Creek

(BSRTMDL-2) 101702032002 | Patte Creek

Rock River to Indian 0010-4 101702032001 | Big Sioux River- Dry Creek

Creek (BSRTMDL-3) 101702032201 [ Big Sioux River- Indian Creek
. . 101702032202 | Union Creek

ndian Creek to o010 101702032203 | Big Sioux River- Union Creek

(BSRTMDL-4) , 101702032201 | Big Sioux River- Indian Creek

101702032205 | Big Sioux River- Rock Creek

101702032401 | Upper East Brule Creek

101702032403 | West Brule Creek

Brule Creek to 101702032402 | Lower East Brule Creek
Missouri River 0010-2 101702032404 | Upper Brule Creek
Confluence 101702032405 | Lower Brule Creek
(BSRTMDL-6) 101702032206 | Big Ditch
101702032205 | Big Sioux River- Rock Creek
0010-1 -1 101702032207 | Mouth of the Big Sioux River

Note: * description indicates reach designation-segment designation
3.1.5 Potential Pollution Sources

There are two types of point sources that could potentially discharge fecal coliform
bacteria and E.coli into Lower Big Sioux River; they are continuous point sources
and Municipal Separate Storm Sewer Systems (MS4). Stormwater runoff from MS4
areas, which is now regulated under the USEPA NPDES Stormwater Program, can
also contain high fecal coliform bacteria and E.coli concentrations. There are
currently no MS4 areas within the Lower Big Sioux River watershed and therefore
this TMDL only includes continuous point sources.

Continuous point source discharges such as wastewater treatment plants (WWTP)
and animal feeding operation facilities, could resuit in discharge of elevated
concentrations of fecal coliform bacteria and E. coli if the disinfection unit is not
properly maintained, is of poor design, or if flow rates are above the disinfection
capacity.

Non-point sources originate from many diffuse, often unidentified sources rather
than from a single location. Because fecal coliform and E.coli are associated with
warm-blooded animals, non-point sources of fecal coliform and E.coli may originate
from both rural and urbanized areas. The following sections include a summary of
point and non-point sources from lowa and South Dakota.

lowa Point Sources

There are 19 permitted point sources in the Big Sioux River lowa watershed that
are potential sources of pathogen indicators. Most are wastewater treatment plants
(wwtp) for small municipalities. Tables 3.4 and 3.5 list the NPDES permitted
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facilities in the lowa Rock River watershed and the directly draining part of the lowa
Big Sioux River watershed, respectively. For each facility the tables list the
treatment process used, design population equivalent, distance fo the Big Sioux
River, and whether or not the facility is currently disinfecting its effluent. In addition,
there are currently 17 NPDES permitted animal feeding operation facilities in lowa
that drains to the Lower Big Sioux River.

Table 3.4 Wastewater treatment planis in the lowa Rock River watershed

Facility name Treatment process Design PE* | Distance to the Big | Disinfecting?
‘ Sioux River, miles

Alvord wwip Coniroiled discharge lagoon 269 364 No
Ashton wwip Controlled discharge lagoon 829 68.5 No
Doon wwitp Confrolled discharge lagoon 454 273 Ne
George wwin Controlled discharge lagoon 1267 49.3 ) No
Huall wwtp Trickling filter 2094 35.9 No
Lester wwip Controlled discharge lagoon . 251 ] 453 No
‘Littte Rock wwip Conirciled discharge lagoon 527 68.6 No
Niegsink Home | Primary treatment 20 25.6 No
Rock Rapids wwip Trickling filter 2934 44.3 No
Rock Valley of wwip Aerated lagoon 3174 18.9 No
Sibley wwip Aerated lagoon 10922 7886 No

*population equivalent

Table 3.5 Wastewater treatment plants in the direct lowa BSR watershed

Facility name Treatment process Design PE* | Distance to Big | Disinfecting?
Sioux River, miles

Akron, City of wwip Corirolled discharge lagoon 2216 1] No
Novartis Animal Vaccines Controfled disgharge lagoon 464 ' 5.1 No
Hawarden, City of wwip Activated Sludge 21467 0 yes
inwood, City of wwip Aerated lagoon 1006 8.3 No
Ireton, City of wwip Trickling fitter 754 18.2 No

i Larchwood, City of wwip Controfled discharge lagoon - 875 9.6 No
West Lyon Comm, School Controlied discharge lagaon 240 8.3 N
Westfieid, City of wwip Controfled discharge lagoon 234 Q No

*population equivalent

South Dakota Point Sources

There are currently four actively discharging permitted point source dischargers on
the South Dakota side of the Lower Big Sioux River. A list of these point sources is
summarized in Table 3.6. This table also includes facility type, treatment system
used, design flow, and daily maximum permit limit concentration for fecal coliform.
There is a difference in the length of the disinfection season for South Dakota and
lowa. The contact recreation season in lowa is between March 15 and November
15 while in South Dakota it is between May 1 and September 30. This means that
from March 15 to May 1 and from September 30 to November 15, even South
Dakota plants that are currently disinfecting for the South Dakota recreation season
are potential sources. The loads from these point sources are included in the load
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allocations where flows from the South Dakota part of the watershed enter the Big
Sioux River.

Table 3.6 Wastewater treatment plants in the direct South Dakota BSR
watershed

Facility name Facility | Treatment Disinfecting? | Design Daily Maximum

Type process . Flow Permit Limit
{mgd) {colonies/100 mb
City of Brandon Pond Aeration/pond system No 2.56 400
Gity of Canton Pond Pond system Neo - 3.358 4460
City of Alcester Mechanical j Continuous Discharger Yes 0.3 2000
Coffee Cup Fuel Stop Pond . 2 celis No 0.358 2000

lowa Nonpoint Sources
The non-point pathogen indicator sources in the lowa part of the Big Sioux River

watershed are livestock, wildlife, and failed onsite septic tank systems. The non-
point source (NPS) pollutant source components are livestock and wildlife fecal
material that is transported periodically during precipitation events and those that
are continuous such as discharges from leaking septic tank treatment systems and
manure from cattle in and near streams.

South Dakota Nonpoint Sources
The non-point pathogen indicator sources in the South Dakota part of the Big Sioux

~ River watershed may include wildiife, agricultural activites and domesticated
animals, land application fields, urban runoff, failing onsite septic tank systems, and
pets. '

- Minnesota Point and Non-point Sources

For the purposes of this TMDL it is assumed that sources originating in Minnesota
are the waterways themselves and specific point and non-point sources are not
identified. In addition, the Minnesota drainage area in the Lower Big Sioux River
watershed is relatively small and therefore this TMDL report assumes that the in-
stream monitoring information would also represent all loadings (both point and
non-point) from Minnesota. There are two sources of pollutants from the parts of
the larger Big Sioux River watershed that originate in Minnesota. One of these is
the part of the Rock River watershed that is north of the border. There are three
major tributaries from the Minnesota Rock River watershed: Mud Creek, the Rock
River, and the Little Rock River. The second source is from the Big Sioux River
itself as it crosses the lowa/Minnesota border into the BSRTMDL-1 segment that
runs from the border to Indian Creek. -

3.1.6 Natural Background Conditions

Natural background conditions are assumed to be the E. coli or fecal coliform load
associated with wildlife. This loading has been included in the non-point source
load from the watershed.
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3.2 TMDL Target

The lowa target for each of the five Big Sioux River TMDLS is the water quality

standard for Class A1, Primary Contact Recreational Use which is a geometric

mean of 126 E. coli orgs./100ml and a single sample maximum of 235 E. coli

orgs/100ml. The South Dakota target for the same five TMDLs is the single sample

maximum standard of 400 fecal coliform/100 ml. The “loads” associated with these
concenirations vary with flow conditions. '

3.2.1 Criteria for Assessing Water Quality Standards Attainment
The criteria used to determine attainment of the water quality standards is
explained in the 305b report assessment protocol described in the precedmg
Section 3.1, Problem identification.

3.2.2 Selection of Environmental Conditions ‘

There are two ways that are used to describe flow conditions in this report. The first
method is stratification or lumping of measured flow into high and low flow
categories. In general, the high flow data are from event automatic samplers and
the low flow and very low flow data are from samples taken at regular intervals,
usually monthly. The second way is to organize the flow by percent occurrence in
flow duration and load duration curves. Both of these methods are described in
Appendix B, Procedures and Assumptions and the second method specific to South
Dakota is summarized in Appendix C.

High Flow: High fiow carries the pollutants in the watershed that are transported
during rainfall events. In the Big Sioux River watershed this includes the fecal
material available for wash-off from livestock and wildlife. The pollutant loads
monitored during high flow are assumed to be associated with this condition. The
data indicate that high flows are accompanied by very high E. coli or fecal coliform
counts. The combination of high flow- and high concentrations mean that total E.
coli or fecal coliform counts are very elevated compared to low flow periods.

Low and Very Low Flow: These flow conditions occur when there is little or no
runoff occurring and the stream flow consists mostly of groundwater and continuous
discharges from sources like wastewater treatment plants, failed septic systems,
and cattle in streams. During periods of low flow, relatively small numbers of fecal
coliform can cause water quality standard violations. Design of wastewater
treatment plant discharge permits is based on defined low flow conditions, usuaily
the 7-day average low flow with a- 10-year recurrence (7Q10).

3.3 Linkage of Sources and Targets: Load Representation, Transportation,
and Fate Procedures

Several analytical tools have been used to estimate loads from point and non-point

sources, fo link the sources to the impaired waterbodies, and to evaluate the impact

of the source loads on the ability of a Big Sioux River segment to meet the water

quality criteria. Appendix A: E-file Index lists the lowa data, data analysis,

modeling, and allocation and ArcView GIS procedures available in digita! format.
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Appendix B: Procedures and Assumptions describe the key spreadsheets and
assumptions of used to develop the lowa portion of this TMDL. Similarly, Appendix
C describes the data analysis and modeling procedures and Appendix E includes
description of the key spreadsheets for the South Dakota analyses and modeling.

Geographical Information System and IDNR Data Coverages: IDNR maintains
databases and ARCMAP GIS coverages of landuse, livestock numbers and
distribution, locations of wastewater treatment facilities, various hydrologic units,
stream locations, recent infrared photography with one meter resolution, USGS 7.5
minute contour maps, etc. These tools were used to estimate stream length and
width, locations of pollutant load inputs, changes in stream slope, distribution of
rural popuiation on failed septic systems, and wildlife numbers and distribution.
Coverages and maps used to develop the Big Sioux River TMDLs can be found in
the ARCMAP GIS E-folder. An index of this folder can be found in Appendix A.

Geographical Information System and SD DENR Data Coverages: ARCMAP GIS
coverages for the project, bacterial indicator tool (BIT) setup for the HUC12s, and
the load duration curve spreadsheets, as well as other water quality and landuse
related data can be found in the SDDENR E-folder. A description of the data can
be found in Appendix B-E.

lowa Livestock Census and Distribution Estimates: Livestock have been estimated
using the Confined Animal Feeding Operation (CAFO) databases, county livestock
census data, land uses and GIS aerial infrared photography. Data from these
sources has been evaluated and livestock numbers for each 12 digit hydrologic unit
have been estimated and used as input for the modified EPA Bacteria Indicator
Tool described below. The lowa portions of the Rock River watershed and the
direct draining Big Sioux River watershed HUC 12's have been evaluated

separately. There are 23 HUC 12's in the Rock River watershed that have been . |

evaluated and that discharge through the Rock River to the BSRTMDL-3 segment
that runs from the Rock River to Indian Creek. There are 25 HUC 12's that
discharge directly to the Big Sioux or to a stream that discharges directly to the Big
Sioux River. '

South_Dakota Catile Estimates: L.oading from cattle standing directly in the stream
varies depending on the percent time grazing and percent time standing in the
stream. The BIT model assumes only beef catlle are grazing and therefore have
access to streams. Loading from cattle in streams from animal feeding operations
rated greater than 50 on the Agricultural Non-point Source (AGNPS) rating scale is
calculated similar to that for cattle standing directly in streams. It was important to
distinguish this source from general loading from cattle in streams because SD
DENR protocol for implementation projects dictates that priority for funding will be
given to animal feeding operations (AFOs) rated greater than 50 on the AGNPS
rating scale. In brief, an inventory of all AFOs located within Lincoln and Union
Counties was completed for the Lower Big Sioux Watershed Assessment in 2002
(SDDENR, 2002). The type and number of livestock present in each lot was
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documented. Digital Orthophoto Quads (DOQs) in GIS were used to determine
size of the lot, and subwatershed above the lot that, during a storm event, could
provide water potentially draining through the lot. This information, along with siope
and soils information, were used with the AGNPS Feedlot Model. This model
calculates a pollutant severity rating for the AFO on a scale of zero (no pollution
potential) to 100 (severe). The SD DENR standard protocol for the feedlot model is
to use a 25 year, 24 hour storm event to evaluate poliution potential.

Modified EPA Bacteria Indicator Tool: The Bacteria Indicator Tool (BIT) is a
spreadsheet that was developed by the EPA to provide input for the Hydrological
Simulation Program FORTRAN (HSPF). HSPF has not been used to develop
these TMDLs but the spreadsheet has been restructured and modified by IDNR to
provide daily fecal coliform loads available for wash-off during precipitation events
in pasture and cropland from livestock, and in forest, cropland and pasture from
wildlife sources, measured as total organism counts. The too! estimates the
monthly accumulation rate and uses estimated asymptotic limits of 1.5 (summer)
and 1.8 (spring and fall) times the maximum daily accumulation if no wash-off
ocecurs. The input and output are based on monthly assumptions about manure
applications and grazing practices. Fecal coliform loads are translated to E. coli
values as final worksheet calculations prior to being entered into the lowa sections
of the TMDL document tabies as discussed in Appendlx B Procedures and
Assumptions.

The modified BIT also estimates continuous and direct inputs from cattle in streams
and failed septic tanks. Assumptions about when and how many cattle are direct
stream inputs vary by the month of the year. It is assumed that the failed onsite
septic systems are a direct and continuous input fo the stream. The number -of
failed septic systems in the lowa side of the Lower Big Sioux River was estimated
from the population that does not reside in towns with municipal treatment and the
2002 census block data clipped by HUC 12 using GIS methods. Loadings from
septics within each South Dakota HUC 12 subwatershed were estimated based on
the number of failing septic tanks reported in the 2002 census data for each county
(Minnehaha, Lincoln, and Union). The lowa model assumes the rural population is
equal to the difference between the total population and the population of the cities.
In addition, the lowa model assumes 2.5 persons per housing unit and one septic
tank per each housing unit.

The rationale for most of the lowa assumptions and procedures used in the BIT are
explained in Appendix B Procedures and Assumptions and are embedded in the
relevant spreadsheets. Additional development information and caiculations can be
found in the electronic files listed in Appendix A. Similarly, South Dakota
assumptions and procedures used in the BIT are explained in Appendix C and are
embedded in the relevant spreadsheets listed in Appendix E.

Load Duration Curves: Load duration curves are being used in this report to
compare monitored bacteria concentrations and flow data to the water quality
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standard values at the range of flow conditions. The flow is represenied as a
percentage of the time a flow rate occurs. The lower the percentile rank, the higher
the flow. The highest percentile ranks are for the lowest flows.

Monitoring data that exceeds the water quality standard values at high flow (low
percentage) indicates sources that are problems during precipitation events when
pollutants available for wash off in the watershed are fransported to the stream in
runoff. Violations at low flow are from direct and continuous discharges. Examples
of runoff driven sources are manure applied to crop and pasture lands, built-up
urban areas, and areas inhabited by large numbers of wildlife. Examples of direct
and continuous discharges are wastewater treatment plants, cattle in streams, and
failed septic systems. investigating duration curve hydrological conditions can often
separate point and non-point sources and their impacts.

Pollutant Fate: Estimating Stream Velocity and Pathogen Die-off: The fate of
pathogen indicators from the sources to the particular HUC 12 discharge locations
to the discharge locations on the particular impaired Big Sioux River segment have
been evaluated using estimated time of travel and a bacteria indicator die off factor.
To get the time of travel, the velocity was estimated using the Manning's equation;
stream length was estimated by digitizing GIS measurements from aerial
photography (one meter resolution). The slope for use in Manning’s equation was
estimated by measuring the distance between the contours crossing the streams on
- USGS 7.5 minute topo maps that are available in the lowa GIS system, and then
assuming a linear relationship of the vertical fall to the horizontal distance. Cross-
sectional area was estimated using measured width, monitored flow, and field data.
Roughness was taken from tables of typical values for natural streams. The critical
design flow conditions used in time of travel estimates were those determined from
flow and load duration curves. Unlike lowa, South Dakota assumes no die-off for
the fecal coliform bacteria and therefore calculation of time of travel and die off
factors were not necessary. This was used as part of the margin of safety.

3.4 Existing Loads on the Big Sioux River :
The existing loads on the five TMDL segments along the Big Sioux River have been
evaluated using the load duration curve approach using fecal coliform data from the
associated SD DENR targeted TMDL monitoring stations (LBSM05, LBSMO09,
LBSM13, LBSM19, and LBSM21). These load duration curves and the estimated
existing loads are summarized in the associated TMDL segment sections in this
document.

In addition, IDNR also evaluated the existing loads on the Big Sioux River at the
Akron, lowa USGS gage station using monitoring data from the SD DENR targeted
TMDL meonitoring done in 2002, 2003, and 2004. The daily flows from the USGS
gage have been matched with the monitored E. coli concentrations (transiated from
fecal coliform values, see Appendix B) and plotted on a load duration curve, The
USGS flow data from 1980 to 2004 was used to make the flow duration curve that
generated the load duration curve. The target curves are for the Water Quality -
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Standard targets of 126 E. coli organisms per 100 milliliters for the geometric mean
and a sample maximum of 235 E. coli organisms per 100 milliliters converted to
daily loads.

Figure 25 shows the monitored data ploited against the lowa target loading curves.
The data on the load duration curve represents the existing overall Lower Big Sioux
River condition. This is further developed in subsequent sections for the specific
TMDLs. As can be seen, the values that exceed the two target curves occur
throughout the flow range. Whether or not the concentration exceeds the target at
the two ends, the very high and low flow conditions, is not clear since no samples
were collected for these flow conditions. This is due to the fact that flow data was
measured daily for 25 years, while the water quality samples were taken much less
frequently and for only three years. This means that the more extreme conditions
that would be encountered in the longer flow measurement period are less likely to
occur during a relatively shorter monitoring period. The first section in Appendix B,
Procedures and Assumptions called ‘Ecoli and Fecal Coliform Pathogen Indicator
Bacteria’ describes the issues and treatment of the pathogen indicator bacteria
used in the development of this load duration curve and throughout the
development of the lowa part of this TMDL report.

Big Sioux River Load Duration Curve at the Akron USGS
Gage
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Figure 25. Big Sioux River Load Duration Curve at the Akron USGS gage.
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3.5 BSRTMDL-1: The Big Sioux River from the lowa/Minnesota Border to
Beaver Creek

¢ River kllometer

& HUG1Z discharges
Segment_0020-2, impaired
s Segment_0020-3, not assessed |

FEE nucas

sD

Figu're 26. BSRTMDL-1, IowalMinnésota Border to Beaver Creek

3.5.1 Pollution Source Assessment

As shown in Figure 26, the BSRTMDL-1 segment is 29.2 miles long and drains
eight and 18 HUC 12's in the lowa and South Dakota portion of the Big Sioux River
watershed, respectively. For the lowa portion, the drainage area is 76,690 acres
and there are four wastewater treatment plants in the segment's sub-watershed.
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The drainage area is 350,883 acres for the South Dakota portion of this segment's
sub-watershed and there are two South Dakota wastewater treatment plants.

Existing Load

The existing load was estimated using the procedures described in Appendix C. In
brief, the 60" percentile loading value estimated from the SD DENR water quality
data at each flow percentile represents the existing load at the associated flow
percentile. A summary of the existing loads reported as both fecal coliform bacteria
and E.coli for this segment is shown in Table 3.7. Since the water quality data was
reported as fecal coliform, the E.coli loads were estimated by multiplying the fecal
coliform concentration by a conversion factor derived from the single maximum
- standards for these pathogen indicators (i.e. 235 E.coli/400 fecal coliform = 0.5875).

Table 3.7 BSRTMDL-1, Existing Load Calculated using data from LBSM05

Flow Existing Lead (cfu/day)
Percentile Fecal Coliform E, coli
12,5 3.22E+13 1.80E+13
37.5 3.32E+12 1.95E+12
62.5 312E+11 : 1.83E+11
87.5 1.24E+11 7.30E+10

Departure from Load Capacity '

The load capacity for this segment of the Big Sioux River is that which meets the
water quality standard sample maximum of concentration of 235 E. cofi
organisms/100 ml or 400 fecal coliform/100 ml converted to a daily load. The load
capacity varies with the water volume and follows the load duration curve for each
monitoring site. The departure from load capacity is the difference hetween the
sample maximum concentration and the monitored concentration for a given stream
volume or flow rate. Appendix C includes a description of the procedure in
calculating the load capacity and the load reduction. Tables 3.8 shows the
maximum allowable load and the percent reduction required to meet the water
quality standards. Figure 27 shows the load duration curve for fecal coliform
bacteria for LBSMO5. The curve represents the TMDL at each percentile flow
duration interval. This figure aiso includes the median, 60" percentile (used to
calculate TMDL load reduction), and 90" percentile load at specific percentile flow
duration interval. Figure 27 also distinguishes samples collected during the
recreational season in which the WQS is applicable. In addition, samples that are
collected on days where storm flow is greater than the 50" percentile is also
identified.
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Table 3.8 BSRTMDL-1, Departure from Load Capaclty and Load Reductions
Required

Flow TMDL (cfu/day) Load Reductions
Percentile | Fecal Coliform E. coli Required (%)
12.5 - 234413 1.37+13 . 275

37.5 596E+12 3.5+12 No reduction
62.5 2.45E+12 1.44+12 No reduction
87.5 1.10E+12 6.49+11 No reduction

Lower Big Sioux at Canton, SD
Load buration Curve (1971-2004 Flow data and 2000-2004 Monitoring Data)
Site: LBSMOS with WQMI60865 data
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Figure 27. BSRTMDL-1 l.oad Duration Curve for LBSM05

ldentification of Poilutant Sources

The pollutant sources for the BSRTMDL-1 segment are located in both lowa and
South Dakota. The lowa and South Dakota loads are considered separately. The
South Dakota pollutant sources have been identified and evaluated using different
procedures than those used in lowa. South Dakota pollutant sources were
identified using various data sources such as 2002 census data and digital
Orthophoto Quads in GIS. Detail procedure and model assumptions are described
in Appendix C. lowa pollutant sources were identified used county ag statistics,
aerial photography, livestock registration databases, and GiS methods described in
Appendix B, Procedures and Assumptions.

lowa Pollutant Sources:
The pollutant sources on the lowa part of this impaired segment consist of the

upstream loads from South Dakota and Minnesota, loads from four wastewater
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treatment plants, and non-point sources discharging from this segment’s eight HUC
12 sub-watersheds. '

lowa Point Sources: There are four wastewater treatment plants in the BSRTMDL-
1 watershed. The distance of each of these from the Big Sioux River has been
measured and the delivered load calculated using time of travel and an assumed
bacteria die-off coefficient of 0.96 per day during low flow conditions when
continuous sources have their greatest impact. Appendix B, Procedures and
Assumptions explains the evaluation spreadsheets and the assumptions, modeling
equations, and rationale for plant treatment reductions. Table 3.9 shows the
delivered loads assuming no effluent disinfection.

Table 3.9 BSRTMDL-1, Wastewater treatment plant E. coli loads at BSR

distance to | Low flow time | WWTP effluent
NAME BSR, km | of travel, days load * Load at the BSR *
Novartis Animal Vacgines 8.12 0.43 5,85E+10 3.87E+10
Inwood wwip 10,16 0.71 1.04E+11 . 5.26E-+10
Larchwood wwip 15.40 0.85 9.31E+10 3.73E+10
West Lyon School wwip 13.34 0.7 3.02E+10 1.53E+10

*Units for these loads are £. coli organisms/day.

Three of these facilities are controlled discharge lagoons and one is a continuous
discharge aerated lagoon. Table 3.5 includes a summary of plant characteristics.
In general, controlled discharge lagoons are designed to discharge infrequently,
perhaps twice a year, for two or three weeks during higher stream flows.
Discharges are usually in the spring and fall.

fowa Non-point Sources: There are three categories of non-point source loads;
manure from livestock and wildlife distributed over the different landuses, cattle in
streams, and failing septic tank systems.

The livestock and wildiife manure non-point sources and the built-up land use for
this segment have been evaluated for the months of April, June, and October, (The
built-up land use consists of commercial, residential and transportation land uses.)
These were selected as design conditions because more manure is applied to
cropland and pasture in April and October than in other months. These loads
require a precipitation event for delivery to the Big Sioux River. The design event
has an assumed 1% recurrence {event that occurs every 100 days), i.e., there is
enough precipitation to significantly increase runoff and bacteria transport. The
bacteria delivery ratio is the E. coli organisms delivered divided by the number
available for washoff. A delivery ratio of 0.35 has been estimated for flows with a
1% recurrence,

Cattle in streams is a non-point source category that accounts for livestock bacteria
loads that are directly delivered to the stream without a significant precipitation
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event to provide transport. These loads are assumed to be continuous and
unvarying through the month. The cattle in streams load is obtained by estimating
the number of grazing cattle there are in the HUC 12’s and the amount of time they
spend in streams. In June the warmer weather is assumed to increase the number
of grazing cattle in the stream and the associated loads. Based on county ag
statistics, livestock registration databases, and local field assessments, the fraction
of grazing beef cattle (versus confined) is 7% of the total in each HUC 12. The
cattle in the stream percentage is based on what research is available is 12% in the
cooler months and 24% in the warmer months, June, July, and August. This is
shown in the Table 3.10 loading values,

Failed septic tanks are assumed to be continuous throughout the year and do not
need an event for bacteria transport. Tables 3.10 to 3.12 show the delivered loads
for the various non-point sources for the eight HUC 12's on the lowa side that
discharge into the BSRTMDL-1 segment. '

Table 3.10 BSRTMDL-1, lowa Livestock, wildiife and built-up area event NPS
loads

Dist. to BSR,
No.! HUC 12 name km April load * at BSR **|June load * at BSR **|Oct. load * at BSR **
1 |Big Sioux River 0.00 8.10E+11 4.89E+11 3.83E+12
2 Unnamed Cr. Rowena 0.00 . 1.08E+(09 - 100408 1.30E+09
3 _iBlood Run 0.00 3.39E+13 ‘ 2.46E+13 2.19E+14
4 |Big Sioux River .00 3.79E+08 ~ 3.70E+08 4.48E+08
5 Klondike Creek 0.00 6.36E+13 4.51E+13 4. 10E+14
8 iBig Sioux River 0.00 3.45E+13 2.62E+13 ‘2.25&»14
7 [Big Sioux River 0.00 1.58E+13 111E+13 1.01E+14
8 |inwoed 0.60 7.98E+13 5.90E+13 5.18E+14

*Units for these loads are E. colf organisms/day.
** The 1% event bacteria delivery ratio {load delivered divided by available for washoff) is 0.35.

Table 3.11 BSRTMDL.-1, lowa Cattle in streams NPS loads

# grazing | Dist.to | April load, 12% {June load, 24%/ Oct, load, 12% in
No.| HUC 12 name [beef catfle] BSR, km in streams * in streams * streams *
1 _IBig Sioux River 3 0 2.35E+10 4.70E410 2.35E+10
2 _|Unnamed Cr-Rowena 0 " 0.00E+00 0.00E+00 0.00E+00
3_|Blood Run 119 0 9.26E+11 1,85E+12 9 26E+11
4 iBig Sioux River 0 0 $.00E+00 $.00E+00 0.00E+00
5 [Klondike Creek 203 g 1.58E+12 3.16E+12 1.58E+12
8 [Big Sloux River 128 0 3,96E+11 1.99E+12 3,.96E+11
7 |Big Sioux River ‘ 53 0 414511 _ B29E+11 4.14E+11
8 linwood 283 9 2.20E+12 4 41E+12 2 20E+12

*Units for these loads are £, colf organismsiday. Percentages are the fraction of grazmg cattle that are
assumed to be in the stream.
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Table 3.12 BSRTMDL-1, lowa Failing Septic systems NPS loads

No. HUC 12 name No, of failed septics Distance to BSR, km [Load at BSR *
1 |Big Sioux River 14 0.00 6.15E+08
2 lUnnamed Cr.-Rowena 8 0.00 - 3.75E+08
3 Blood Run 111 0.00 4,94E+09
4 |Big Sioux River 4 0.00 ] 1.73E+08
5 |Kiondike Greek 194 ' 0.00 8.63E+09
6 [Big Sioux River 90 4.00 4.01E+09
7 I8iy Sioux River 111 0.00 4.95E+09
8 |lnwood 95 0,00 4.22E+09

*Units for these loads are E. coll organisms/day.

South Dakota Pollutant Sources

The pollutant sources on the South Dakota part of this impaired segment consist of
loads from two wastewater treatment plants, and non-point sources discharging
from this segment’s 18 HUC 12 sub-watersheds.

South Dakota Point Sources: There are two wastewater freatment plants in the
BSRTMDL-1 watershed. Appendix C explains the evaluation spreadsheets and the
assumptions associated with the waste load allocations. In brief, this TMDL
assumes no exceedance in point source discharge from South Dakota, and
therefore the maximum loadings from these dischargers are expected to be the
same as the Waste Load Allocation (WLA).

South Dakota Non-point Sources: Land uses in the various HUC 12 drainage
areas in South Dakota are generally similar (See Table 2.5). The majority of these
areas are dominated by a combination of grassland, hay, pasture, corn, and
soybeans land uses, follow by high intensity commercial and industrial land uses.
There is relatively limited residential area within these drainage areas and therefore
impacts from these land uses are expected to be minimal. ' Assumptions used fo
model the non-point load estimates are described in Appendix C. Table 3.13 shows
the estimated delivered loads for the various non-point sources for the 18 HUC 12's
on the South Dakota side that discharge info the BSRTMDL-1 segment during
June.
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Table 3.13 BSRTMDL-1, South Dakota NPS |.0ad during June

lowa Non-point Source Load (fecal coliformiday)
Assessment : Storm Cattle in
| Segment HUC_12 HU_ 12 NAME Cropland | Pastureland | Forest Buiit up Sewers Septics Streams AFOs
101702031503 | Middie Pipestone Creek 6.50E+13 1.17E+13 | 2.31E+03 | 6.08E+06 | 0.GCE+00 | 1.00E+08 3.92E+12 0.C0E+CO
101702031801 | Upper-West Pipestone Creek 110E+14 | 212E+13 | 264E+H)3 | 6.086+06 | 0.00E+00 | 3.88E+00 6.20E+12 0.GOE+GD
101702031504 | Lower Pipestone Creek 9.08E+13 1.59E+13 1.35E+03 | 6.09E+06 | 0.00E+00 | 3G7E+DD 5.08E+12 0.06E+00
101702031602 ; Lower West Pipestone Creek 7.38BE+13 2.16E+13 1.06E+03 | 6.08E+06 | 0.00E+00 ; 4.23E+09 461E+12 0.00E+00
101702031402 | Middle Split Rock Creek 6.37E+13 2.39E+13 1.15E+02 | 6.08E+06 | 5.12E+11 | 3.66E+09 441E+12 7.80E+13
0020-3 101702031702 | Lower Beaver Creek- Split Rock Creek | 5.68E+13 | 2.02E+13 | 1.56E+03 [ 6.08E+06 | 3.24E+i1 | 6.81E+09 3.89E+12 0.00E+00
101702031403 | Lower Split Rock Creek 246E+13 [ 1.39E+13 | 8.97E+02 | 6.11E+06 | 1.16E+12 | 8.05E+09 213E+12 0.00E+00
101702031703 | Springwater Creek 5.92E+11 4.91E+10 1 0.00E+00 { 6.115+06 { 0.00E+00 | 2.92E+08 4.00E+10 0.GOE+OD
101702031704 | Four Mile Creek 2.32E+13 | 6.56E+12 1.94E+03 | 6.08E+06 | 0.00E+00 | 3.11E+(S 1.61E+12 0.00E+00
101702031303 : Blood Run 6A9E+12 3.31E+11 1.92E+02 | 6.07E+06 § 0.00E+Q0 | 7.34E+08 3.25E+11 0.00E+00
101752031304 | Spring Creek 1.97E+13 | 4.86E+12 | 8.03E+02 | 6.09E+06 | $Q0E+Q0Q § 2.23E+10 1.40E+12 1.34E+14
101702031301 | Big Sioux River- Slip-Up Creek 3.92E+13 | 2.81E+13 | 3.96E+03 | 6.15E+06 | 0.00E+Q0 | 7.72E+10 3.689E+12 0.00E+00
101702031901 1 Upper Beaver Creek 9.02E+13 | 4.07E+13 | 3.40E+02 | 6.09E+06 | 0.00E+Q0 § 1.864E+10 6.38E+12 1.05E+14
101792031305 1 Ninemile Cresk 7.45E+13 2.48E+13 | 3.33E+03 | 6.09E+06 | 1.10E+12 § 1.49E+10 B.22E+12 1.76E+14
0020-2 101702031801 | Big Sioux River- Klondike Creek 1.52E+13 7 3.93E+12 | 4,52E+03 | 6,08E+06 | 0.G0E+G0 | 1.17E+09 1.16E+12 3.12E+12
141702031902 ! Lower Beaver Creek 6.81E+13 1.53E+13 | 6.61E+03 | 6.09E+06 | 7.55E+11 | 1.10E+10 4.32E+12 2.0E+14
101702031802 | Big Sioux River Peterson Creek 408E+13 | 6.55E+12 | 2.34E+03 | 6,09E+06 | 6.35E+11 | 5.42E+08 2.60E+12 5.41E+13
1017062031903 | South Fork Beaver Creek 4.36E+13 1 8.27E+12 1.56E+03 | 6.09E+08 | 0.00E+00 | 2.72E+09 2.52E+12 0.00E-+00
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3.5.2 Pollutant Allocations

Wasteload Allocations

Wastewater Treatment Plant Wasteload Allocations: The wasteload allocations
(WLA) for the lowa wastewater treatment plants in the BSRTMDL-1 segment sub-
watershed are based on the standard assumption that effluent concentration must
meet the water quality standard at the point where it enters a stream that has the
Class A1 Primary Contact Recreational Use designation. - Therefore, the WLA for a
plant discharging directly into a classified stream would be the same as the numeric
E. coli water quality standard. The wastewater treatment plant E. coli loads
delivered to the BSRTMDL-1 segment and the distance of the plant discharge from
the BSR is shown in Table 3.9 in Section 3.5.1 Pollution Source Assessment.

Wasteload allocations for lowa discharges some distance from the designated use
waterbody (BSR) are calculated using the estimated time of travel between the
discharge location and the Big Sioux River and a bacteria die-off factor. The time of
travel estimates for the four BSRTMDL-1 wastewater treatment plants used time of
travel calculations for segments of Mud Creek similar to the streams receiving the
plant effluent. (See the spreadsheets Mud Time of Travelxls and BSR direct
wwip.xls listed in Appendix A.) The Mud Creek time of travel estimates were
calculated from flow monitoring data stratified into three categories; high flow, low
flow, and very low flow.

Wasteload allocations for lowa dischargers were calculated for the most stringent
condition, which is low flow. At high flow, the load from these small facilities is not
over the E. coli standard and is also dwarfed by the surface run-off loads. At very
low flow, the reduced stream velocity allows for greater die-off so the allocation
concentration at the discharge location is higher (less stringent) than for low flow.

For the indirect discharges, the time of travel has been estimated at low flow and

die-off has been back calculated from the Big Sioux River upstream fo the
discharge location. The calculations and assumptions used in the development of
lowa wasteload allocations are in the time of travel and bacteria die-off sections of
Appendix B, Procedures and Assumptions.

These WLA’s apply from March 15 through November 15 and are intended to
provide E. coli and fecal coliform concentrations at the confluence with the Big
Sioux River that complies with the E. coli Water Quality Standards (WQS). The
WQS values for E. coli are a geometric mean of 126-organisms/100 ml and a
sample maximum of 235-organisms/100 ml. The WLA's for the BSRTMDL-1
wastewater treatment plants are in Table 3.14.
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Table 3.14 BSRTMDL-1 lowa WWTP Wasteload Allocations

WQS load at ;: WLA at wwtp WLA geometric | WLA sample
: BSR, E. coli | location, E, coli | mean, E. coli . max. E. coli
Name orgfday * org./day ** org/100 m} org/100 mi **
Novartis Animal ‘ .
Vaccines wwip 7.39E+08 1.12E+09 191 356
Inwood wwip 1.57E+09 3.11E+08 249 466
Larchwood wwip 3.77E+08 9.40E+0D8 314 588
West Lyon School wwip., 1.14E+09 | 2.26E+09 249 466

*This is the allowable total daily load for the wwip in E. coli organisms per day for the design plant flow at the
WQS concentration of 128 E. coli organisms/100ml.

**This is the allowable total dal ly load at the efffuent discharge location after die-off has been calculated at low
flow time of travel.

**Concentration WLA's are based on the E. coli numeric WQS values of 126-organisms/100 ml for geometric
mean and 235-organisms/100 ml for the sample maximum and accounting for die-off between the discharge
and the BSR. Standard applies from March 15 to Novernber 15,

WLA's for South Dakota are caiculated using the permit effluent limit and the design
flow. Detailed procedure for these calculations is described in Appendix C. These
WLA’s are apply from May 1* to September 30". The South Dakota WLA's for the
BSRTMDL-1 point source discharges are summarize in Table 3.15. This table also
includes information on the permit limit (i.e. the maximum wasteload allocation
concentration) and design flow.

Table 3.15 BSRTMDL-1 South Dakota WWTP Wasteload Allocations

Wasteload
allocation
Design - concentration,
Permit Fiow maximum WLA
Facility Name Number {mgd) {colonies/100 ml) {colonies/day)
City of Brandon, 8D SD0022535 2.56 400 3.88E+10
City of Canton, SD SD0022489 3.356 400 5.08E+10

BSR Direct Watershed Permitted Animal Feeding Operation Facilities Wasteload
Allocations: Some animal feeding operations require National Pollutant Discharge
Elimination System (NPDES) permits. These permits set limits on the pollutants
that can be discharged to waterbodies based on a wasteload allocation. The
thresholds for needing a permit are based on animal units (AU) - one beef cow
equals one animal unit; one dairy cow equals 1.4 animal units. All of the permitted
facilities in the Big Sioux watershed are beef cattle feedlots or dairy operations. For
feedlots the threshold is 1000 beef cattle and for dairies it is 700 dairy cows.

There is one lowa NPDES permitted animal feeding operation facility in the BSR
direct watershed that drains to the BSRTMDL-1 impaired segment. The wasteload
aliocation for this facility follows state (IAC 567- Ch.65) and federal rules (40 CFR
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125.30 through 1256.32) requirements for open feedlots. The relevant state rule,
IAC 567 — 65.101(2)a(1), requires that there be no discharge of manure, process
-wastewater, settled open feedlot effluent, settleable solids or open feedlot effluent
resulting from precipitation events less than or equal to the 25 year, 24 hour
precipitation event, The permitted facility, its location, HUC 12, and WLA, is shown
in Table 3.16. '

Table 3.16 BSRTMDL-1 BSR Direct Watershed NPDES Permitted Animal
Feeding Operation Facility Wasteload Allocation

Facility |Facility] NPDES EPA # Township | Sec | 1/4 HUC 12 WLA
Name iD .| permit# and range Sec

Hoogandoorn
Feedlot 56508 £0-00-0-07 | tA0079502 | TO8N R4sW 35 SE BSR #8* No discharge**

*This refers to the HUC 12 sub-watershed in the BSR direct watershed and corresponds fo the HUC 12 number

in column one of Table 3,17.
**No discharge resulting from precipitation events less than or eguatl to the 25 year, 24 hour precipitation event.

Load Allocations and Pollutant Load Reductions Needed

The load -allocations for this TMDL are based on the discharges from the lowa and
South Dakota HUC 12s sub-watersheds that discharge to the BSRTMDL-1
segment and the loads from the Big Sioux River itself where it crosses into lowa.
The load allocations are based on the assumption that all discharges into the Big
Sioux River from all sources must meet the single sample water quality standard of
235 E. coli organisms/100 ml or 400 fecal coliform/100 m! converted to a daily load.

A review of the lowa load duration curves (spreadsheet sfream data analysis.xls)
for the Big Sioux and the tributaries that have been monitored shows that the
bacteria targets are exceeded at most flow conditions, although by different sources
with different delivery mechanisms. Four representative flow conditions have been
selected for the derivation of lowa load allocations and needed pollutant reductions.
These are the 1%, 10%, 50%, and 70% load duration curve flow ranks (Tables 3.17
through 3.20). June load estimates for non-point sources that are event driven and
for cattle in the stream sources have been selected as sufficiently representative.
June is also the month when most monitored tributary events occurred. See
Appendix B, Procedures and Assumptions for an explanation of load allocation
development.

A review of the South Dakota, load duration curves for the Big Sioux and the
tributaries that have been monitored shows that the bacteria targets are exceeded
at mid to high flow conditions. Four representative flow conditions have been
- selected for the derivation of South Dakota load allocations and needed pollutant
reductions. These are the 0-10%, 10-40%, 40-70%, and 70-100%, see load
duration curve range (Tables 3.21). See Appendix C for explanation on the load
allocation calculations.
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Table 3.17 BSRTMDL-1 lowa Allocations and Reductions for 1% rank flow

No. HUC 12 name Load Aliocation* Existing Load * Reduction
needed
1 Big Sioux River 3,14E+10 516E+11 93.9%
2 Unnamed Cr.-Rowena 1.91E+10 1.47E+09 nong
3 Biood Run 2.52E+11 2.65E+13 98.0%
4 Big Sioux River 8.80E+08 5.52E+08 none
5 Klondike Creek 4.40E+11 4.83E+13 99.1%
6 Big Sioux River 2.05E+11 2828413 99.3%
7 Big Sioux River 2.53E+11 1.18E+13 87.9%
8 Inwood 2.15E+11 6.34E+13 99.7%

*Units for these loads are E. coli organisms/day.

Table 3.18 BSRTMDL.-1 lowa Allocations and Reductions for 10% rank fldw

.No. HUC 12 name Load Aliocation * Existing Load * Reduction
: needed
1 Big Sioux River 6.35E+00 6.10E+18 89.6%
2 Unnamed Cr.-Rowena 3.87E+09 4.08E+08 none
3 Blood Run 5.10E+10 2.56E+12 98.0%
4 Big Sioux River 1.78E+0Q 1.83E+08 none
& Kiondike Creek 8.92E+1¢ 4.46E+12 98.0%
8 Big Sioux River 4.14E+10 2.76E+12 98.5%
7 Big Sioux River 5.12E+10 1.16E+12 95.6%
8 Inwood 436E+1G 8,10E+12 98.3%

*Units for these loads are E. coll organisms/day.

Table 3.19 BSRTMDL.-1 lowa Allocations and Reductions for 50% rank flow

No. HUC 12 name Load Allocation * Existing Load * Reduction
needed
1 Big Sioux River 2.38E+09 4.80E+10 95.1%
2 Urnamed Cr.-Rowena 1.45E+09 3.78E+08 none
3 Blood Run 1.91E+10 1.93E+12 99.0%
4 Big Sioux River 6.68E+08 1.74E+Q8 none
5 Kiondike Creek 3.34E+10 3.30E+12 99.0%
[ Big Sioux River SBE+10 2.07E+12 99.3%
7 Big Sioux River 1.92E+10 8.66E+11 97.8%
8 Inwood : BIE+I0 4.68E+12 99.6%

*Units for these loads are E. colf organisms/day.

Table 3.20 BSRTMDL-1 lowa Allocations and Reductions for 70% rank flow

No. HUC 12 name Load Aliocation * Existing Load * Reduction
needed
1 Big Sioux River 1.80E+08 4. 77TE+10 96.7%
2 Unnamed Cr.-Rowena 9,68E+08 3.7bE+08 nene
3 Blood Run 1.27E+10 1.86E-+12 99.3%
4 Big Sioux River 4.46E+08 1.73E+08 none
5 Kiondike Creek 2.23E+10 3.19E+12 99.3%
6 Big Sioux River 1.04E+10 2.008+12 99.5%
7 Big Sicux River 1.28E+10 8.37E+11 98.5%
8 Inwood 1.09E+10 4. 43E+12 98.8%

*Uniis for these loads are E. coli organismsiday.
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Table 3.21 BSRTMDL-1 South Dakota Aliocations and Reductions for Various Flow Percentile Range

srcent Load Reduction

Load Altocation {fecal coliformiday) Existing L.oad {fecal coliformiday) Pe
HUC 12 HU 12 NAME 0-10% 10-40% | 40-70% [ 70-100% | 0-10% 10-40% 40-70% | 70-100% | 0-10% | 10-40% | 40-70% | 70-100%
101702031503 | Middle Pipestone Creek 8.22E8+11 | 1.05E+11 | 2.57E+10 | 1.49E+10 ] 1.04E+13 | 1.88E+12 | B.42E+10 | 350E+10 ) 92.1% | 94.4% | 69.5% 57.5%
1 101702031601 | Upper-West Pipestone Creek 2.33E+12 { 5.46E+11 | 1.92E+10 { 3.53E+09 | 1.64E+12 | 2.08E+13 | 4.72E+10 | 8.10E+10 | 0.0% 97.4% | 59.4% 95.6%
101782031504 | Lower Pipestone Creek 1.33E+12 | 1.53E+11 | 8.25E+10 [ 7.49E+10 | 1.43E+13 | 2.50E+12 | 1.16E+11 | 4.81E+10 | 90.7% | 841% | 28.6% 0.0%
101702031602 | Lower West Pipestone Creek 116E+12 | 1.48E+11 | 8.42E+10 | 2.60E+10 | 1.288+13 { 2328412 | 1.04E+11 1 4.31E410 | 90.9% | 936% | 38.1% 38.7%
101702031402 | Middle Split Rock Creek 8.09E+11 { 1.18E+11 1 5.76E+10 { 1.81E+10 { 2.28E+13 | 4.13E+12 | 1.85E+11 | 7.68EH0 | 96.4% | 97.1% | 68.8% 76.4%
Lower Beaver Creek- Split Rock :
101702031702 | Cresk 1A3E+12 | 2.43E+11 | 3.51E+10 | 9.93E+08 | 6.10E+13 | 4.19E+12 | B.B4E+11 | 8.76E+10 ! 08.2% | 942% | 93.7% 88.7%
101702031403 | Lower Split Rock Creek 1.86E+11 | 2.68E+10 | 7.82E+00 | 2.31E+08 | 4.87E+12 | 8.81E+11 | 3.04E+10 | 1.84E+10 | 96.2% | 97.0% | 80.2% 85.9%
101702031703 | Springwater Creek 7.51E+09 | 2.94E+09 { 6.95E+08 | 1.50E+08 | 8.48E+10 | 1.53E+10 | 6.86E+08 | 2.86E+08 | 91.1% | 80.8% 0.0% 47.6%
101762031704 | Four Mile Creek 4.65E+11 | 1.00E+11 | 1.45E+10 | 4 10E+09 | 3.97E+12 | 710E+11 | 3248410 | 1.34E+10 1 88.3% | 86.0% | 54.9% 63.3%
101702631303 1 Blood Run See lowa Load Values
101702031304 | Spring Creek 2.68E+11 [ 5.96E+10 [ 1.17E+1C [ 4.08E+09 | 2.21E+13 | 400E+12 | 1.70E+11 | 7.45E+10 :98.8% | 98.5% | 93.5% 94.5%
101702031301 | Big Sioux River- Slip-Up Creek 112E+12 | 2.48E+11 | 4.86E+10 | 1.70E+10 | 8.96E+12 | 1.82E+12 | 7.25E+10 | 3.02E+10 | 87.5% | 84.7% | 33.0% 43.6%
101702031901 | Upper Beaver Creek 1.25E+11 | 3.96E+10 | 2.82E+10 | 1.42E+10 | 3.24E+13 | 5.87E+12 | 2.63E+11 1.08E+11 | 99.6% i 99.3% 88.9% 87.0%
101702031305 | Ninemile Creek 2.83E+11 | 7.93E+10 | 2.05E+10 | 9.56E+00 | 1.19EH10 | 2.54E+08 | 6.20E+08 | 1.21E+08 | 0.0% 0.0% 0.0% 0.0%
101702031801 : Big Sioux River- Klondike Cresk 2.82E+10 [ 1.03E+10 | 7.646+00 | 2.77TE+00 [ 2.988+12 | 5.38E+11 | 241E+10 | 1.00E+10 [388.1% | 98.1% | 68.3% 72.3%
101702031902 | Lower Beaver Creek 1.09E+11 | 4.48E+10 | 3.3ME+10 | 0.14E+08 | 2.50E+12 | 4.66E+10 | 4.33E+10 | 2.73E+10 [ 95.7% 1 3.8% 23.5% 66.5%
101702031802 | Big Sioux River Peterson Cresk 5.06E+10 | 2.228+10 | 1.64E+10 | 5.98E+09 | 1.40E+13 | 2.54E+12 | 114E+11 | 473EH+10 | 996% ] 99.1% | 85.6% 87.4%
101702031803 | South Fork Beaver Creek 6. 11E+1G | 2248410 | 1.65E+10 | 6.01E+09 | 6.68E+12 | 1.21E+12 | BAtE+10 | 2.258+10 199.1% [ 98.1% | 69.4% 73.3%
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3.6 BSRTMDL-2: The Big Sioux River from Beaver Creek to the Rock River.
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Figure 28. BSRTMDL-2, Beaver Creek to the Rock River

3.6.1 Pollution Source Assessment

As shown in Figure 28, the BSRTMDL-2 segment is 25.3 miles long and drains one
and three HUC 12's in the lowa and South Dakota portion of the Big Sioux River
watershed, respectively. For the lowa portion, the drainage area is 26,670 acres
and there are not any wastewater treatment plants in the segment’s sub-watershed.
The drainage area is 47,206 acres for the South Dakota portion of this segment’s
sub-watershed and there are no South Dakota wastewater treatment plants.

Existing Load

The existing load was estimated using the procedures described in Appendix C. In
brief, the 60" percentile loading value estimated from the SD DENR water quality
data at each flow percentile represents the existing load at the associated flow
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percentile. A summary of the existing loads reported as both fecal coliform bacteria
and E.coli for this segment is shown in Table 3.22. Since the water quality data
was reported as fecal coliform, the E.coli loads were estimated by multiplying the
fecal coliform concentration by a conversion factor derived from the single
maximum standards for these pathogen indicators (i.e. 235 E.coli/400 fecal coliform
= (0.6875).

Table 3.22 BSRTMDL-2 Existing Load Calculated using data from LBSM09

Flow Existing Load (cfu/day)
Percentile Fecal Coliform E. coli
12.5 540E+13 3.17E+13
37.5 2.62E+14 1.54E+14
62.5 9.01E+11 5.29E+11
87.5 9.68E+10 5.69E+10

Departure from Load Capacity

The load capacity for this segment of the Big Sioux River is that which meets the
water quality standard sample maximum concentration of 235 E. coli organisms/100
ml or 400 fecal coliform/100 ml converted o a daily load. The load capacity varies
with the water volume and follows the load duration curve for each monitoring site.
The departure from load capacity is the difference between the sampie maximum
concentration and the monitored concentration for a given stream volume or flow
rate. Appendix C includes a description of the procedure in calculating the load
capacity and the load reduction. Tables 3.23 shows the maximum allowable load
and the percent reduction required {o meet the water quality standards. Figure 29
shows the load duration curve for fecal coliform bacteria for LBSMQO9. The curve
represents the TMDL at each percentile flow duration interval. This figure also
includes the median, 60" percentile (used to calculate TMDL load reduction), and
90" percentile load at specific percentile flow duration interval. Figure 29 also
distinguishes samples collected during the recreational season in which the WQS is
applicable. Samples collected on days where storm flow is greater than the 5{)th
percentile are also identified.

Table 3.23 BSRTMDL-2 Departure from Load Capacity and Load Reductions
Required

Flow TMDL (cfu/day) Load Reductions
Percentile Fecal Coliform E. coli Required (%)
12,5 2.79E+13 . 4.84E+13 ' 48.3

37.5 7.33E+12 4 31E+12 No reduction
62.5 3.07E+12 1.80E+12 No reduction
87.5 1.41E+12 8.26E+11 No reduction
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Lower Big Sioux at Hudson, SD
Load Duration Curve (1971-2004 Flow and 2000-2004 Wafer' Quality Data)
Site: LBSMOS with WM460666
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Figure 29. BSRTMDL-2 Load Duration Curve for LBSM09

Identification of Pollutant Sources

The pollutant sources for the BSRTMDL-2 segment are located in both lowa and
- South Dakota. The lowa and South Dakota loads are considered separately. The
South Dakota pollutant sources have been identified and evaluated using different
procedures than those used in lowa. South Dakota pollutant sources were
identified using various data sources such as 2002 census data and digitai
Orthophoto Quads in GIS. Detail procedure and model assumptions are described
in Appendix C. lowa pollutant sources were identified used county ag statistics,
aerial photography, livestock registration databases, and GIS methods described in
Appendix B, Procedures and Assumptions.

lowa Pollutant Sources:

The pollutant sources on the lowa part of this impaired segment consist of the
upstream loads from BSRTMDL-2, and non-point sources from the one HUC 12
that drains directly to this river segment. |

lowa Point Sources: There are not any permitted wastewater treatment plants and
there are three permitted Animal feeding operations in the BSRTMDL-2 sub-
watershed.
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fowa Non-point Sources: There are three categories of non-point source loads;
manure from livestock and wildlife distributed over the different landuses, cattie in
streams, and failing septic tank systems.

The livestock and wildlife manure non-point sources and the built-up land use for
this segment have been evaluated for the months of April, June, and October. (The
built-up land use consists of commercial, residential and transportation land uses.)
These were selected as design conditions because more manure is applied to
cropland and pasture in April and October than in other months. These loads
require a precipitation event for delivery to the Big Sioux River. The design event
has an assumed 1% recurrence (event that occurs every 100 days), i.e., there is
enough precipitation to significantly increase runoff and bacteria transport. The
bacteria delivery ratio is the E. coli organisms delivered divided by the number
available for washoff. A delivery ratio of 0.35 has been estimated for flows with a .
1% recurrence.

Cattle in streams is a non-point source category that accounts for livestock bacteria
loads that are directly delivered to the stream without a significant precipitation
event to provide transport. These loads are assumed to be continuous and
unvarying through the month. The cattle in streams load is obtained by estimating
the number of grazing cattle there are in the HUC 12’s and the amount of time they
spend in streams. In June the warmer weather is assumed to increase the number
of grazing cattie in the stream and the associated loads. Based on county ag
statistics, livestock registration databases, and local field assessments, the fraction
of grazing beef cattle (versus confined) is 7% of the total in each HUC 12. The
cattle in the stream percentage is based on what research is available is 12% in the
cooler months and 24% in the warmer months, June, July, and August. This is
shown in the Table 3.23 loading values.

Failed septic tanks are assumed to be continuous throughout the year and do not
need an event for bacteria transport. Tables 3.24 to 3.26 show the delivered loads
for the various non-point sources for the one HUC 12 on the lowa side that
discharges into the BSRTMDL-2 segment.

Table 3.24 BSRTMDL-2, lowa Livestock, wildlife, built-up area event NPS
loads

Dist. to

No. | HUC 12 name | BSR, km | April load * at BSR * June load* at BSR ** | Oct. load * at BSR**

9 |Big Sioux River 0.0 3.62E+14 2.72E+14 . 242E+15

*Units for these loads are £ ¢olf organisms/day.
** The 1% event bacteria delivery ratio (load delivered divided by available for washoff) is 0.35.
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Table 3.25 BSRTMDL-2, lowa Catftle in streams NPS loads

# grazing | Dist. to | April load, 12% in [June load, 24% in| Oct. load, 12% in|
No. | HUC 12 name {beef cattle | BSR, km streams * streams * streams, *

9 IBig Sioux River 974 0.0 7.60E+12 1,52E+13 7.60E+12

*Units for these loads are E. coli organisms/day. Percentages are the fraction of grazing cattle assumed to be
in the sfream.

Table 3.26 BSRTMDL-2, lowa Failing Septic systems NPS loads

No. of Failed
No. HUC 12 name septics  |distance to BSR, kmiload at BSR *
9 [Big Sioux River 218 0.0 0.71E+00

*Units for these loads are £. coli organisms/day.

South Dakota Pollutant Sources '

The pollutant sources on the South Dakota part of this impaired segment consist of
loads from non-point sources only discharging from this segment’s three HUC 12
sub-watersheds. This segment does not have any point source discharges from the
South Dakota portion of the waterbody.

South Dakota Point Sources: There are no wastewater treatment plants in the
BSRTMDL-1 watershed and therefore point sources are not expected to be a
contributing factor for the South Dakota loadings.

South Dakota Non-point Sources: Land uses in the various HUC 12 drainage
areas in South Dakota are generally similar (See Table 2.5). The majority of these
areas are dominated by a combination of grassland, hay, pasture, comn, and
soybeans land uses, foliow by high intensity commercial and industrial land uses.
There is relatively limited residential area within these drainage areas and therefore
impacts from these land uses are expected to be minimal. Assumptions used to
model the non-point load estimates are described in Appendix C. Table 3.27 show
the estimated delivered loads for the various non-point sources for the three HUC
12's on the South Dakota side that discharge into the BSRTMDL-2 segment during
June. '
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Table 3.27 BSRTMDL-2, South Dakota NPS Load during June

lowa Non-point Source Load (fecal coliformiday)
Assessment Storm Cattle in
Segment . HUC 12 HU 12 NAME Cropland | Pastureland |  Forest Buift up Sewsrs Septics Streams AFOs
101702031803 | Big Sioux River- Little Beaver Creek | 2.35E+13 | 7.92E+12 | 3.09E+04 | 6,08E+06 | 0.00E+00 | 1.86E+09 2.03E+12 5.72E+13
40201 101702031804 | Big Sioux River- Pattee Creek 1.21E+13 | 4.66E+12 | 2.03E+04 | 6.00E+08 | 2.03E+11 | 1.13E+09 1.22E+142 6.55E+13
101702032002 | Patte Creek 6.43E+13 | 1.37E+13 | 541E+03 | 6,08E+06 | 0.00E+00 | 3.36E+09 3.96E+12 8.48E+13
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3.6.2 Pollutant Allocations

Wasteload Aliocation

Wastewater Treatment Plant Wasteipad Aliocations: There are no wastewater
treatment plants in the BSRTMDL-2 sub-watershed on either the lowa or South
Dakota side of the Big Sioux River. Therefore, there are no wwtp wasteload
allocations for this TMDL.

BSR Direct Watershed Permitted Animal Feeding Operation Faciliies Wasteload
Allgcations: Some animal feeding operations require National Pollutant Discharge
Elimination System (NPDES) permits. These permits set limits on the pollutants
that can be discharged to waterbodies based on a wasteload allocation. The
thresholds for needing a permit are based on animal units (AU) - one beef cow
equals one animal unit; one dairy cow equals 1.4 animal units. All of the permitted
facilities in the Big Sioux watershed are beef cattle feedlots or dairy operations. For
feedlots the threshold is 1000 beef cattle and for dairies it is 700 dairy cows.

There are three lowa NPDES permitted animal feeding operation facilities in the
BSR direct watershed that drain to the BSRTMDL-2 impaired segment. The
wasteload allocation for these facilities follows state (IAC 567- Ch.65) and federal
rules (40 CFR 125.30 through 125.32) for open feedlots. The relevant state rule,
IAC 567 — 65.101(2)a(1), requires that there be no discharge of manure, process
wastewater, settied open feedlot effluent, settleable solids or open feedlot effluent
resulting from precipitation events less than or equal to the 25 year, 24 hour
precipitation event. The permitted facilities, their locations and HUC 12, and WLA's
are shown in Table 3.28.

Table 3.28 BSRTMDL.-2 BSR Direct Watershed NPDES Permitted Animal
Feeding Operation Facilities Wasteload Allocations

Facility Name Facility| NPDES # | EPA# | Township |Sec| 1/4 | HUC WLA **
ID and range Sec | 12* :

Ysseltein Dairy, Inc. North ;62015 84-00-3-G2 77844 TOTN R4ATW 18 SE BSR #9i_ No discharge

Ysseitein Dairy, Inc, South | 61393 84-00-3-11 77852 TO7TN RATW 19 Sw BSR #9| No discharge

Bar K Farms- Inwood 56567 84-00-0-32 77518 TOTN R4BW 4 NE BSR#9] No discharge

*This refers to the HUC 12 sub-watershed in the BSR direct watershed and corresponds to the HUC 12 number
in column one of Table 3,17, _
**No discharge resuiting from precipitation events less than or equal fo the 25 year, 24 hour precipitation event.

L.oad Allocations and Pollutant Load Reductions Needed

The load allocations for this TMDL are based on the discharges from the lowa and
South Dakota HUC 12s sub-watersheds that discharge to the BSRTMDL-2
segment and the BSRTMDL-1 segment of the Big Sioux River where it flows into
the BSRTMDL-2 segment. The load allocations are based on the assumption that
all discharges into the Big Sioux River from all sources must meet the water quality
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standard sample maximum criteria of 235 E. coli organisms/100 mi or 400 fecal
coliform/100 ml converted to a daily load.

A review of the lowa load duration curves (spreadsheet sfream data analysis.xls)
for the Big Sioux and the tributaries that have been monitored shows that the
bacteria targets are exceeded at most flow conditions, although by different sources
with different delivery mechanisms. Four representative flow conditions have been
selected for the derivation of load allocations and needed pollutant reductions.
These are the 1%, 10%, 50%, and 70% load duration curve flow ranks (Tables 3.29
through 3.32). June load estimates for non-point sources that are event driven and
for cattle in the stream sources have been selected as sufficiently representative.
June is also the month when most monitored tributary events occurred. See
Appendix B, Procedures and Assumptions for an explanation of load allocation
development,

Table 3.29 BSRTMDL-2 Allocations and Reductions for 1% rank flow

No. HUC 12 name Load Allocation * Existing Load * Reduction
needed
9 Big Sioux River ' 4.95E+11 2.87E+14 99.8%

*Units for these loads are E. coli organisms/day.

Table 3.30 BSRTMDL-2 Allocations and Reductions for 10% rank flow

No. HUC 12 name Load Allocation * Existing Load * Reduction
. needed
9 Big Sioux River ] 1.00E+11 2.30E+13 89.8%

*Units for these loads are E. colf organisms/day.

Table 3.31 BSRTMDI..2Z Allocations and Reductions for 50% rank flow

No. HUC 12 name Load Aliocation * Existing Load * Reduction
needed .
9 Big Sioux River 3.78E+10 1.60E+13 99.8%

*Units for these loads are E. colf organisms/day.

Table 3.32 BSRTNDL-2 Allocations and Reductions for 70% rank flow

No. HUC 12 name Load Aliocation * Existing Load * Reduction
needed
9 | Big Sioux River 2.51E+10 ] 1.53E+13 98.8%

*Units for these loads are E. coli organisms/day.

A review of the South Dakota load duration curves for the Big Sioux River and the
tributaries that have been monitored shows that the bacteria targets are exceeded
at mid to high flow conditions in the mainstem river and at high and low flows in the
tributaries. Four representative flow conditions have been selected for the
derivation of South Dakota load allocations and needed poliutant reductions. These
are the 0-10%, 10-40%, 40-70%, and 70-100%,, see load duration curve range
(Tables 3.21). See Appendix C for explanation on the load allocation calculations.
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Table 3.33 BSRTMDL-2 South Dakota Aliocations and Reductions for Various Flow Percentile Range

lowa Load Allccation {fecal coliformiday) Existing Load {fecal coliformi/day)} Percent Load Reduction
Assessment
Segment HUC 12 HU 12 NAME 0-10% | 10-40% 40-70% | 70-100% 0-10% 10-40% 40-70% | 76-100% | 6-10% | 10-40% | 40-70% | 70-100%
Big Sioux River
101702031803 Little Beaver Creek ] 1.08E+12 | 7.88E-+10 | 3.21E+10 | 1.84E+10 { 1,00E+11 | 4.27E+10 | 1.83E+09 i 1.37E+10 1 0.0% 0.0% 4.0% 0.0%
0026-1 Big Sioux River
101702031804 Pattee Creek 3.31E+10 1 2.38E+10 | 1.61E+10 § 1.25E+10 { 1.15E+13 2.07E+§2 S28E+10 | 3.86E+10 | 89.7% | 98.9% 82.6% 87.5%
101702032002 { Patte Creek 1.07E+11 | 7.71E+10 | 5.21E+10 § 4.05E+10 | 6.20E+12 | 1.43E+10 | 8.27E+10 | 2.43E+10 | 98.3% 0.0% 16.9% 2.0%
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3.7BSRTMDL.-3: The Big Sioux River from the Rock River to Indian Creek.
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Figure 30. BSRTMDL-3, Rock River to Indian Creek

BSRTMDL-3 Organization. The BSRTMDL-3 segment watershed includes lowa
and Minnesota parts of the Rock River watershed as well as seven lowa HUC 12’s
and two South Dakota HUC 12's that drain directly to the Big Sioux River as shown
in Figures 30 and 31. The first part of BSRTMDL-3 is an evaluation of the Rock
River E. coli point and non-peint sources and loads from both lowa and Minnesota.
The second part is an evaluation of the existing E. coli and fecal coliform loads in
the BSRTMDL-3 segment and an estimate of the departure from load capacity and
an evaluation of the E. coli and fecal coliform point and non-point sources and loads
from the nine directly draining HUC 12’s (seven lowa HUC 12's and two South
Dakota HUC 12’s). The last part includes the wasteload allocations and reductions
from the Rock River watershed and the load allocations from the Rock River
watershed, including the Minnesota load allocations, and the load allocations and
reductions from the nine directly draining HUC 12’s.
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3.7.1 Pollution Source Assessment - Rock River watershed

The lowa part of the Rock River includes 23 HUC 12 sub-watersheds. As noted in
the section on Data Sources, data was collected in 2002 and 2003 for the Rock
River at the Hawarden ambient site, at the Rock Valley gage, at the confluence of
Mud Creek and the Rock River, at the confluence of the Little Rock and Rock
Rivers, at the USGS gage site downstream of Rock Rapids, and where Mud Creek,
the Rock River, and the Little Rock River cross into lowa from Minnesota. The 23
HUC 12 sub-watersheds that comprise the lowa part of the Rock River watershed.
were evaluated separately from the 25 HUC 12 sub-watersheds that drain directly
into the Big Sioux River.

Big Sioux River
Segment 0010-4 )
impaired N%:;’:nr:‘;f 00104

Rock River HUGC 125
Direct HUC 125

o)

5

Figure 31. BSRTMDL-S, Entire lowa Watershed Including Rock River

Rock River, Identification of Pollutant Sources

The pollutant sources for the Rock River watershed are located in both lowa and
Minnesota. The lowa and Minnesota loads are considered together as loads
delivered at the Big Sioux River confluence. The Minnesota loads have been
estimated based on the monthly monitoring data at the Mud Creek, Rock River, and
Little Rock River sites where they cross the border.
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lowa Pollutant Sources:

The poliutant sources in the lowa part of the Rock River watershed consist of point
source loads from eleven wastewater treatment plants and non-point sources
discharging from the 23 Rock River HUC 12's.

lowa Point Sources: There are eleven wastewater treatment plants in the
BSRTMDL-3 lowa Rock River watershed. The distance of each of these from the
Rock River and the Big Sioux River has been measured and the delivered load
calculated using time of travel and an assumed bacteria die-off coefficient of 0.96
per day during low flow conditions when continuous sources have their greatest
impact. Appendix B, Procedures and Assumptions explains the evaluation
spreadsheets and the assumptions, modeling equations, and rationale for plant
treatment reductions. Table 3.34 shows the delivered loads assuming no effluent
disinfection.

Seven of these facilities are controlled discharge lagoons, two are continuous
discharge aerated lagoons, and two are continuous discharge trickling filters (See
Table 3.4 for wwtp characteristics). In general, controlled discharge lagoons are
designed to discharge infrequently, perhaps twice a year, for two or three weeks
~ during higher flows. Discharges are usually in the spring and fall.

Table 3.34 BSRTMDL-3 Rock Rwer Wastewater treatment plant E. coliloads at
BSR confluence

Distance
to BSR, [Low fiow time off WWTP effluent
NAME km travel, days load * lL.oad at the BSR*

Alvord wwip 58.51 2.18 2.55E+10 3.5E+09
Ashion wwip ' 110.23 3.58 5.78E+10 1.86E+09
Doon wwip 43.85 ' 1.20 5,95E+10 1.88E+10
George wwip 72.29 2.48 1.33E+11 1.23E+10
Huli wwtp 57.71 1.66 2.16E+11 4,84E+10
Lester wwip 72.97 2.52 3.21E410 2.86E+09
Iitfle Rock wwip 110.42 3.77 6.16E+10 1.66E+09
Nigssink Home wwip 41,26 1.01 2.50E+09 9,50E+08
Rock Rapids wwip 71.32 1.91 3.25E+11 5.20E+10
Rock Valisy wwip 30.39 - 087 3.18E+11 1.37E+11

Sibley wwip 126.56 4.39 3.52E+114 5.20E+09
*Units for these loads are E. colf organisms/day. .

lowa Non-point Sources: There are three categories of non-point source loads;
manure from livestock and wildlife distributed over the different landuses, cattle in
streams, and failing septic tank systems.
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The livestock and wildlife manure non-point sources and the built-up land use for
this segment have been evaluated for the months of April, June, and October. (The
built-up land use consists of commercial, residential and transportation land uses.)
These were selected as design conditions because more manure is applied to
cropland and pasture in April and October than in other months. These loads
require a precipitation event for delivery to the Big Sioux River. The design event
has an assumed 1% recurrence (event that occurs every 100 days), i.e., there is
enough precipitation to significantly increase runoff and bacteria transport. The
bacteria delivery ratio is the E£. coli organisms delivered divided by the number
available for washoff. A delivery ratio of 0.35 has been estimated for flows with a
1% recurrence. ' '

Cattle in streams is a non-point source category that accounts for livestock bacteria
loads that are directly delivered to the stream without a significant precipitation
event {o provide transport. These loads are assumed to be continuous and
unvarying through the month. The cattle in streams load is obtained by estimating
the number of grazing cattle there are in the HUC 12's and the amount of time they
spend in streams. In June the warmer weather is assumed fo increase the number
of grazing cattle in the stream and the associated loads. Based on county ag
statistics, livestock registration databases, and local field assessments, the fraction
of grazing beef catile (versus confined) is 7% of the total in each HUC 12. The
cattle in the stream percentage is based on what research is available is 12% in the
cooler months and 24% in the warmer months, June, July, and August. This is
shown in the Table 3.35 loading values.

Failed septic tanks are assumed to be continuous throughout the year and do not
need an event for bacteria transport. Tables 3.35 to 3.37 show the delivered loads
for the various non-point sources for the 23 HUC 12’s in the lowa Rock River
watershed that discharge into the BSRTMDL-3 segment.

Table 3.35 Rock River livestock, wildlife and built-up area event NPS loads

. Dist. to
No. (HUC 12 name BSR, km ;April load at BSR *| June load at BSR * | Oct. load at BSR *
1 |Burr Oak Creek-Rock River 38.4 T.90E+13 5.46E+13 ' 4.80E+14
2 jUnnamed Cr. Dry Run Creek 27.98 © 8.85E+13 B5.64E+13 5.56E+14
3 |Pry Run Creek-Rock River 23.03 2.66E+13 9.94E413 5.03E+14
4 [Rogk River-Burr Oak Creek 23.03 1.54E+14 1.11E+14 5, 73E+14
5 |Lower Rock River G 1.58E+14 1.15E+14 9.82E+14
6 [Otter Creek-Rat Creek 42.5 2.19E+13 1.46E+13 1.35E+14
7 Otter Creek-Schutte Creek 42.5 5.83E+12 402E+12 3.59E+13
8 [Cloverdale Creek 42.5 9.16E+11 4.10E+11 ' 5.19E+12
9 |Otter Creek-Kappes Creek 425 . 1.61E+13 1.08E+13 9,8BE+13
10 [Rat Creek 42.5 __4B4E+12 2.56E+12 2.74E+13
11 |Rock River 76.5 4.90E+12 3.86E+12 3.05E+13
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Dist. to

No. HUC 12 name BSR, km {April load at BSR *| June load at BSR * | Oct, load at BSR *
12 iKanaranzi Creek 76.5 1.80E+12 1.21E+12 1.09E+13
13 [Lower Mud Creek 44,58 8.46E+13 B8.09E+13 - 5.25E+14
14 _Upper Mud Creek 44.58 1.84E+13 1.36E+13 1.15E+14
15 |Middie Mud Creek 44,58 5.91E+13 4 27E+13 3.73£+14
16 :little Rock River 42.5 5.94E+07 5.84E+07 7. 11E+Q7
17 _|Little Rock River-Snow Creek 425 6.92E+12 3.80E+12 4.08E+13
18 [Emery Creek 42.5 7.64E+12 511E+12 4.81E+13
18 [Littie Rock River-whitney Cr. 42.5 1.80E+13 1.30E+13 1.16E+14
20 _|Tom Creek-Rock River 73.62 2.03E+13 1.20E+13 1.27E+14
21 _|Unnamed Creek-Rock River 55.02 1.10E+13 7.82E+12 6.81E+13
22 Rock River-Tom Creek 4219 1.22E+14 8.93E+13 7.61E+14
23 |Little Rock River-Emery Creek 42.5 5.76E+13 4. 19E+13 A.83E+14

*Units for these loads are E. colf organisms/day.
** The 1% event bacteria delivery ratio {load delivered divided by available for washoff) is 0.35.

Table 3.36 Rock River - Cattle in streams NPS loads

# grazing Dist.to | April load, 12% in | June load, 24% in |Oct. load, 12% in
No. jHUC 12 name beef cattle BSR, km streams® streams * sfreams”
1 [Burr Oak Cr.-Rack River 812 30,4 1.14E+12 2.28E+12 1.414E+12
2 Unnamed Cr.-Dry Run Cr. 725 27,08 1.63E+12 3.27E+12 1.83E+12
3 |Pry Run Creek-Rock River 910 23.03 3.08E+12 8.15E+12 3.08E+12
4 iRack River-Burr Oak Cr. 1000 23.03 3.38E+12 B.76E+12 3.38E+12
5 |Lower Rock River 768 0 5.80E+12 118E+13 5.89E+12
& _iOfter Creek-Rat Creek 315 42.5 1.47E+11 2 85E+11 1.47E+11
7 |Otter Creek-Schutte Cr, - 307 42.5 1.26E+10 2.51E+10 1.25E410
8 [Cloverdale Creek 31 425 1.28E+0¢ 2.56E+09 1,2BE+09
9 |Otter Creek-Kappes Cr. 389 42.5 6.72E+10 1,34E+11 6.72E+10
10 IRat Creek 92 425 1.59E+10 3.ATE+0 1.69E+10
11 |Rock River 76 76.5 3.60E+10 7.38E410 3.60E+10
12 |Kanaranzi Creek 26 76.5 1.24E+10 2.49E+10 1.24E+10
13 |Lower Mud Creek 768 44.58 1.19E+12 2.37E+12 1.19E+12
14 lUpper Mud Creek 336 44.58 1.12E+11 2.24E+11 1,42E+11
15 |Middle Mud Creek 767 44 58 4.58E+11 9.15E+11 4.58E+11
16 ILitte Rogk River 0 425 0.00E+00 0.00E+00 0.00E+00
17 _lLittle Rock River-Snow Cr. 155 42,5 2.07E+10 4.14E+10 2.07E+10
18 [Emery Creek 75 425 5.13E+10 1.03E+11 5.13E+10
19 jLittle Rock R.-Whitney Cr. 296 425 1.38E+11 2.77E+11 1.38E+11
20 [Tom Creek-Rock River 134 73.62 7.20E+10 1.44E+11 7.20E+10
21 jUnnamed Cr.-Rock River 116 55.02 1.22E+14 2 45E+11 1. 22E+11
22 |Rock River-Tom Creek 1067 42.19 1.80E+12 3.80E+12 1.80E+12
23 [Litte Rock R-Emery Cr. 472 42,5 7.87E+11 1.57E+12 7.87E+11

*Units for these loads are E. coli organisms/day. Percentages are the fraction of grazing cattle that are
assumed 1o be in the stream. '
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Table 3.37 Rock River, Failing

Septic Systems NPS loads

No. of failed| Distance to
No. HUC 12 name septics BSR, km Load at BSR*
1 |Burr Qak Creek-Rock River 151 38.4 1.49E+08
2 jUnnamed Creek-Dry Run Creek 79 27.98 9.42E+08
3 {Dry Run Creek-Rock River 115 2303 2.08E+09
4 |Rogk River-Burr Oak Creek 157 23.03 2.81E+00
5 il.ower Rock River 125 0 5.18E+09
6 |Ofter Creek-Rat Creek 195 42.5 4.832+08
7 .. [Otter Creek-Schutte Creek 185 42.5 4.02E+07
8  [Cloverdale Craek 78 42.5 1.70E+07
g  |Ctier Creek-Kappes Creek 208 2.5 1.80E+08
410 {Rat Creek 121 42,5 1.11E+08
11 |Rock River 53 76.5 1.35E+08
12 [Kanaranzi Creek 38 76.5 1.00£+08
13 {Lower Mud Creek 143 44,58 1.17E+08
14 |Upper Mud Creek 64 4458 8.64E+07
415  |Middle Mud Creek 172 44.58 5.45E+08
16 |Lithe Rock River 4 42,5 8.44E+05
17 |Ligle Rock River-Snow Creek 173 42.5 1.23E+08
18 |Emery Creek a7 42.5 2.43E+08
19 [Litlle Rock River-Whitney Craek 201 42.5 4 98E-+08
20 _{Tom Creek-Rock River 201 73.62 5.76E+08
21, JUnnamed Creek-Rock River 63 55.02 3.52E+08
22 |Rack River-Tom Creek 220 4219 1.97E+09
23 |Little Rock River-Emery Creek 156 42.5 1.38E+09

*Units for these loads are E. coli organisms/day.

Minnesota Pollutant Sources

A large part of the Rock River watershed is in Minnesota and there are three major
streams that drain this area; Mud Creek, the mainstem Rock River, and the Little
Rock River. These three streams were monitored monthly where they cross the

border. The loads from Minnesota are combined point and non-point pollutants at

the spot where the sfreams cross into lowa. Tables 3.38 to 3.40 show the bacteria
die-off over the distance to the Big Sioux River.

Table 3.38 Minnesota High Flow E. coli loads at the BSR

Stream Time of Travel to Measured load at the Load at BSR *
‘ BSR, days border
Mud Cresk 1.792 5.26E+13 1.12E+13
Ragk River, mainstem 1.419 2.02E+14 5.16E+13
Little Rock River 3.034 - 1.39E+13 3.71E+11

*Units for these loads are E. colf organisms/day.
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Table 3.39 Minnesota Low Flow E. coli loads at the BSR

Stream Time of Travel to Measured load at the Load at BSR*
BSR, days border *
Mud Creelk 3.471 1.37E+11 4 89E+09
Rock River, mainstem 2422 1.14E+12 1.11E+11
Littie Rock River 4,763 2.04E+11 2.41E4+09
*Uniis for these loads are E. coli organisms/day. '
Table 3.40 Minnesota Very Low Flow E. coli loads at the BSR
Stream Time of Travel to Measured load at the l.oad at BSR *
BSR, days border*
Mud Creek 5.845 2.14E+10 7.83E+07
Rock River, mainstem 3.346 2.45E+11 9.85E+09
Litile Rock River 4.443 1.36E+11 1.91E+08

. *Units for these loads are E. colf organisms/day.

3.7.2 Pollution Source Assessment - Direct BSR and Rock River Watershed
Loads ‘ ‘

The BSRTMDL-3 segment is 21.4 miles long and drains the 23 HUC 12's of the
Rock River watershed, 7 lowa HUC 12's and two South Dakota HUC 12's that drain
directly to the Big Sioux (See Figures 30 and 31). This drainage area is a
significant part of the Big Sioux River watershed and only a small portion of this
drainage area is located in South Dakota. There are eleven lowa wastewater
treatment plants in the lowa Rock River watershed and one in the direct draining
HUC12's. No wastewater treatment plants were located in the South Dakota
portion of the watershed.

Existing Load

Existing load was estimated using the procedures described in Appendix C. In
brief, the 60" percentile loading value estimated from the SD DENR water quality
data at each flow percentile represents the existing load at the associated flow
percentile. A summary of the existing loads reported as both fecal coliform bacteria
and E.coli for this segment is shown in Table 3.41. Since the water quality data
was reported as fecal coliform, the E.coli loads were estimated by multiplying the
fecal coliform concentration by a conversion factor derived from. the single
maximum standards for these pathogen indicators (i.e. 235 E.coli/f400 fecal coliform
= 0.5875).

Table 3.41 BSRTMDL-3, Existing Load Calculated using data from LBSM013

Flow Existing Load (cfulday)
Percentile Fecal Coliform E. coli
12.5 2.48E+14 1.46E+14
37.5 4.92E+14 2.89E+14
62.5 1.02E+14 6.00E+13
87.5 2, 35E+11 - 1.38E+11
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Departure from Load Capacity

The load capacity for this segment of the Big Sioux River is that which meets the
water quality standard sample maximum concentration of 235 E. coli organisms/100
mi or 400 fecal coliform/100 mi converted to a daily load. The load capacity varies
with the water volume and follows the load duration curve for each monitoring site.
The departure from load capacity is the difference between the sample maximum
concentration and the monitored concentration for a given stream volume or flow
rate. Appendix C includes a description of the procedure in calculating the load
capacity and the ioad reduction. Tables 3.42 shows the maximum allowable load
and the percent reduction required to meet the water quality standards. Figure 32
shows the load duration curve for fecal coliform bacteria for LBSM13. The curve
represents the TMDL at each percentile flow duration interval. This figure also
includes the median, 60™ percentile (used to calculate TMDL load reduction), and
90" percentile load at specific percentile flow duration interval. Figure 32 also
distinguishes samples collected during the recreational season in which the WQS is
applicable. In addition, samples that are collected on days where storm flow is
greater than the 50" percentile is also identified.

Table 3.42 BSRTMDL-3, Departure from Load Capacity and Load Reductions
Required

Flow TMDL (cfu/day) Load Reductions
Percentile Fecal Coliform E. coli Required (%)
12.5 3.07+13 1.81+13 87.6

37.5 9.91+12 5.82+12 66

62.5 4.05+12 2.38+12 No reduction
87.5 1.13+12 5.66+11 No reduction
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Big Sioux River at Hawarden, TA
Load Duration Curve (1971-2004 Flow and 2000-2004 Water Quality Data)
Site: LBSMI13 with WQM460667
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Figure 32. BSRTMDL-3 Load Duration Curve for LBSM13

Identification of Pollutant Sources

The pollutant sources for the BSRTMDL-3 segment are located in lowa, South
Dakota, and Minnesota. The Minnesota loads have been calculated independently
and are included as part of the Rock River load at the Big Sioux confluence. The
lowa and South Dakota loads are considered separately. South Dakota poliutant
sources were identified using various data sources such as 2002 census data and
digital Orthophoto Quads in GIS. Detail procedure and model assumptions are
described in Appendix C. lowa pollutant sources were identified used county ag
statistics, aerial photography, livestock registration databases, and GIS methods
described in Appendix B, Procedures and Assumptions.

lowa Pollutant Sources:

The lowa pollutant sources on this impaired segment consist of the loads from the
Big Sioux River upstream of the Rock River as measured at the Hudson monitoring
site, the estimated loads from the Rock River watershed, and loads from the nine
direct HUC 12 sub-watersheds draining into this segment.

lowa Point Sources: There is one wastewater treatment plant in the BSRTMDL-3
watershed that discharges directly into the Big Sioux River from the City of
Hawarden. The Hawarden wastewater treatment plant continuously discharges and
is required by its NPDES permit to meet the pathogen indicator WQS limits. The
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plant disinfects its effluent to meet the water quality standards. There are eleven
wastewater treatment facilities in the Rock River lowa watershed that are discussed
in more detail in Section 3.7.1. ‘

lowa Non-point Sources: There are three categories of non-point source loads;
manure from livestock and wildlife distributed over the different landuses, cattle in
streams, and failing septic tank systems.

The livestock and wildlife manure non-point sources and the built-up land use for
this segment have been evaluated for the months of April, June, and October. (The
built-up land use consists of commercial, residential and transportation land uses.)
These were selected as design conditions because more manure is applied to
cropland and pasture in April and October than in other months. These loads
require a precipitation event for delivery to the Big Sioux River. The design event
has an assumed 1% recurrence {event that occurs every 100 days), i.e., there is
enough precipitation to significantly increase runoff and bacteria transport. The
bacteria delivery ratio is the E. coli organisms delivered divided by the number
available for washoff. A delivery ratio of 0.35 has been estimated for flows with a
1% recurrence.

Cattle in streams is a non-point source category that accounts for livestock bacteria
loads that are directly delivered to the stream without a significant precipitation
event to provide transport. These loads are assumed to be continuous and
unvarying through the month. The cattie in streams load is obtained by estimating
the number of grazing catiie there are in the HUC 12's and the amount of time they
spend in streams. In June the warmer weather is assumed to increase the number
of grazing cattle in the stream and the associated loads. Based on county ag
statistics, livestock registration databases, and local field assessments, the fraction
of grazing beef cattle (versus confined) is 7% of the tfotal in each HUC 12. The
cattle in the stream percentage is based on what research is available is 12% in the
cooler months and 24% in the warmer months, June, July, and August. This is
shown in the Table 3.44 loading values.

Failed septic tanks are assumed to be continuous throughout the year and do not
need an event for bacteria transport. The NPS loads for the 23 HUC 12's in the
Rock River watershed were presented in Tables 3.35 to 3.37. Tables 3.43 to 3.45
show the delivered loads for the various non-point sources for the seven direct HUC
12’s on the lowa side that discharge into the BGRTMDL-3 segment.
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Table 3.43 BSRTMDL-3, Livestock, wildlife, built-up area event NPS loads

Dist, to
No.| HUC12name | BSR, km | April load * at BSR ** | June load * at BSR ** | Oct. load * at BSR **
10 1Dry Cr.Big Sicux River 8.00 3.27E+14 2.40E+14 212E+15
11 |Upper Sixmile Creek 41,68 213E+14 1.29E414 1.30E+15
12 Middle Sixmile Creek 27.71 1.48E+14 1.07E+14 9.30E+14
13 [Big Sicux River 0.00 3.16E+12 241E+12 2.01E+13
14 _ll.ower Sixmile Creek 0.00 1.28E+14 9.13E+13 8.20E+14
15 [Big Sicux River 0.00 . 3.42E+13 2.58E413 2.18E+14
18 !Big Sioux River 0.00 2.73g+12 1.90E+12 1.92E+13

*Units for these loads are E. colf organisms/day.
** The 1% event bacteria delivery ratio (foad defivered divided by available for washoff) is 0.35.

Tah!e 3.44 BSRTMDI.-3, Cattle in sfreams NPS loads

# grazing | Dist. to |April load, 12% injJune load, 24% in| Oct. load, 12% in
No.}| HUC 12 name |beef cattle|BSR, km streams * streams * streams *
10 IDry Cr. Big Sioux R. 1124 0.00 877E+12 1.758+13 "B.ITE+I2
11 |Upper Sixmile Creek 1749 41.58 2,07E+12 4.14E+12 2 07E+12
12 IMiddle Sixmile Creek| 1098 277 2.44E+12 4.87E+12 2.44E+12
13 IBig Sioux River 14 0.00 1.10E+11 2.21E+%1 110E+11
14 Y ower Sixmile Creek 478 0.00 3.73E+12 7ABE+12 3.73E+12
15 Isig Sioux River 180 0.00 1.17E+12 2.33E+12 1.17E+12
18 |Rig Sioux River 0 0.00 0.00E+00 0.00E+00 0.00E+00

*Units for these loads are E. cofi organisms/day. Percentages are the fraction of grazing cattle that are
assumed to be in the stream.

Table 3.45 BSRTMDL-3, Failing Septic systems NPS joads

No. HUC 12 name No. of failed septics | Distance to BSR, km Load at BSR *
10  |Dry Creek-Big Sioux River 263 4.00 1.47E+10
11 Upper Sixmile Creek 187 41.58 1.27E+09
12 iMiddle Sixmile Cresk 173 27.71 2.19E409
13 |Big Sioux River 43 0.60 1.91E+09
14 iLower Sixmiie Creek 204 0.00 9.10E+09
15 [Big Sioux River 34 0.00 1.53E+39
18 |Big Sioux River 25 0.00 1.12E+09

*Uriits for these loads are E. cofi organisms/day.

South Dakota Pollutant Sources
The poilutant sources on the South Dakota part of this impaired segment consist of
loads from non-point sources only discharging from this segment’'s two HUC 12

sub-watersheds.

South Dakota Point Sources. There are no wastewater treatment plants in the
BSRTMDL-3 watershed and therefore point sources are not expected to be a
contributor to the impairment in this segment.

81




South Dakota Non-point Sources: South Dakota flows and loads for this segment
consist of the loads measured at Finnie Creek and at Green Creek near their
confluences with the Big Sioux River and the direct HUC 12 loads. l.and uses in
the various HUC 12 drainage areas in South Dakota are generally similar (See
Table 2.5). The majority of these areas are dominated by a combination of
grassland, hay, pasture, corn, and soybeans land uses, follow by high intensity
commercial and industrial land uses. There is relatively limited residential area
within these drainage areas and therefore impacts from these land uses are
expected to be minimal. Assumptions used to model the non-point load estimates
are described in Appendix C. Table 3.46 show the estimated delivered loads for the
various non-point sources for the two HUC 12's on the South Dakota side that
discharge into the BSRTMDL-3 segment during June.
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Table 3.46 BSRTMDL-3, South Dakota NPS Load during June

lowa Non-point Scurce Load (fecal coliformiday)
Assessment Storm Cattle in
Segment HUC_12 HU 12 NAME Cropland | Pastureland Forest Built up Sewers Septics Streams AFQs
a1 ('}_ 4 101702032001 | Big Sioux River- Dry Creek 6.74E+13 § 1.85£+13 1.7.93E+03 { 6.08£+06 { 0.00E+00 i 2.96E+09 441E+12 3.18E+14
104702032201 | Big Sioux River- Indian Creek 9.57E+12 | 9.32E+12 { 4.31E+03 { 6.08E+06 | 0.00E+00 | 6.41E+08 9.57E+11 547E+13
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3.7.3 Pollutant Allocations

Wasteload Allocations, Rock River Watershed

Rock River Watershed Wastewater Treatment Plant Load Allocations: The
wasteload allocations (WLA) for the eleven lowa wastewater treatment plants in the
Rock River sub-watershed contributing loads to the BSRTMDL-3 segment are
based on the standard assumption that effluent concentration must meet the water
quality standard at the point where it enters a stream that has the Class A1 Primary
Contact Recreational Use designation. Therefore, the WLA for a plant discharging
directly into a classified stream would be the same as the numeric E. coli water
quality standard. The wastewater treatment plant E. coli loads delivered to the
BSRTMDL-3 segment and the distance of the plant discharge from the BSR is
shown in Table 3.34 in Section 3.7.1 Pollution Source Assessment, Rock River
Watershed.

Wasteload aliocations for discharges -some distance from the designated use
waterbody (BSR) are calculated using the estimated time of trave! between the
discharge location and the Big Sioux River and a bacteria die-off factor. The time of
travel estimates for the eleven BSRTMDL-3 wastewater treatment plants in the
Rock River watershed used time of travel calculations for the relevant segments of
Mud Creek, the Rock River, and the Little Rock River. (See the spreadsheets Mud
Time of Travel.xIs, Rock Time of Travel.xls, Litfle Rock Time of Travel.xls, and Rock
wwip.xls listed in Appendix A.) The time of travel estimates for the three streams
were calculated from flow monitoring data stratified into three categories; high flow,
low flow, and very low flow. ' :

Wasteload allocations were calculated for the most stringent condition, which is low
flow. At high flow, the load from these small facilities is not over the E. coli standard
and is also dwarfed by the surface run-off loads. At very low flow, the reduced
stream velocity allows for greater die-off so the allocation concentration at the
discharge location is higher (less stringent) than for low flow.

All of the wwtp discharges in the Rock River watershed to the Big Sioux River are
indirect. For indirect discharges, the time of travel has been estimated at low flow
and die-off has been back calculated from the Big Sioux River upstream to the
discharge location. The calculations and assumptions used in the development of
wasteload allocations are in the time of travel and bacteria die-off sections of
Appendix B, Procedures and Assumptions.

These WLA’s apply from March 15 through November 15 and are intended to
provide E. coli and fecal coliform concenfrations at the confluence with the Big
Sioux River that complies with the E. coli Water Quality Standards (WQS). The
WQS vaiues for E. cofi are a geometric mean of 126-organisms/100 ml and a
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sample maximum of 235-organisms/100 mi.

The WLA’s for the Rock River

watershed BSRTMDL-3 wastewater treatment plants are in Table 3.43.

Table 3.47 BSRTMDL-3, Rock River Low Flow Wasteload Allocations

WQS load at | WLA at wwip WLA geometric WLA sample

BSR, E. coli | location, E. coli mean, E. coli max. E. coli
Name org/day * org.fday ** org/100 mj *** org/100 mi =**
Alvord wwip 1.19E+09 9.67E+08 1022 1910
Ashion wwip _ 2. H4E+09 6.64F+10 none none
Doon wwip 2.10E+09 6.65E+09 399 747
George wwip 6.00E+09 8.48E+10 . 1361 2545
Hult wwip 2.10E+09 9.35E+09 561 1049

- Lester wwip 1.43E+09 1.61E+10 1416 2647

Little Rock wwip 287EH09 9.93E+10 none none
Niessink wwip 9.54E+07 2.51E+08 332 620
Rock Rapids wwip 2.30E+09 1.50E+10 788 1474
Rock Valley wwip 3.42E+09 T.O1E+09 291 544
Sibley wwip 3.20E+09 2.16E+11 8524 15940

*This is the aliowable total daily load for the wwip in E. coli organisms per day for the design plant flow at the
WQS concentration of 126 E. coli organisms/100mil.

**This is the allowable total daity load at the effluent discharge location after -die-off has been calculated at low
flow time of travel. :
**Concentration WLA are based on the E. coli numeric WQS values of 126-organisms/100 ml for geometric
mean and 235-organisms/100 mi for the sample maximum and accounting for dig-off between the discharge
and the BSR. Apply from March 15 to November 15.

Rock River Watershed Permitted Animal Feeding Operation_Facilities Wasteload
Allocations: Some animal feeding operations require National Pollutant Discharge
Elimination System (NPDES) permits. These permits set limits on the pollutants
that can be discharged fo waterbodies based on a wasteload allocation. The
thresholds for needing a permit are based on animal units (AU) - one beef cow
equals one animal unit; one dairy cow equals 1.4 animal units. All of the permitted
facilities in the Big Sioux watershed are beef cattle feedlots or dairy operations. For
feediots the threshold is 1000 beef cattle and for dairies it is 700 dairy cows.

There are seven NPDES permitted animal feeding operation facilities in the Rock
River watershed that drains to the BSRTMDL-3 impaired segment. The wasteload
allocations for these facilities follow state (IAC 567- Ch.65) and federal (40 CFR
125.30 through 125.32) rules for open feedlots. The relevant state rule, IAC 567 —
65.101(2) a(1), requires that there be no discharge of manure, process wastewater,
settled open feedlot effluent, settleable solids or open feedlot effluent resulting from
precipitation events less than or equal to the 25 year, 24 hour precipitation event.
The permitted facilities, their locations and HUC 12, and WLA's are shown in Table
3.44.
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Table 3.48 BSRTMDL-3 Rock River Watershed NPDES Permitted Animal
Feeding Operation Facilities '

Facility Name [Facility| NPDES # | EPA# | Township | Sec | 1/4 | HUC12*] WLA™
iD and range Sec

Wansma Cattle Co. 61304 80-00-0-04 77640 TOON R45W | 78&5 [SW-NE! RR#22 No discharge

Rock River Feedyards 56382 | ° 80-00-0-06 79022 TOON R48W 10 NE RR#15 | Nodischarge

Liohn Fluit, Jr. Feedlot | 56833 | 60-00-0-08(2) | 79685 | TosNR47w | 16 | sw | Rm#a | Nodischage

East Valley Farm, Inc 56490 | 84-00-0-27 | 78107 | TOBNR4SW | 2 | NE RR#4 | Nodischarge

Fairview Feeders 62532 | 84-00-0-30 | 78379 | Toynmarw | 18 | Nw | RR#e | Nodischarge
Sunrise Feedlots, Inc 56715 | . 84-00-0-35 | 79103 | TO7NR46W | 17,18 INw,NE| RRat | Nodischarge
Performance Beef 61089 | 84-00-0-26 77704 TOTN R4TW 14 NE RR #3 N discharge

*This refers to the HUC 12 sub-watershed in the Rock River watershed and corresponds to the HUC 12 number
in column one of Table 3.50.
**No discharge resulting from precipitation events less than or egual to the 25 year, 24 hour precipitation event,

Wasteload Allocations, BSR Direct Watershed

Wastewater Treatment Plant Wasteload Allocations: The Hawarden wastewater
freatment plant is the only one on the BSRTMDL-3 segment that discharges directly
to the Big Sioux River. This plant already has a wasteload allocation and NPDES
permit limit that limits effluent E. coli to the water quality standard values during the
primary contact recreational season from March 15 to November 15, Therefore a
new wasteload allocation is not necessary for this facility.

BSR Direct Watershed Permitted Animal Feeding Og.eration Facilities Wasteload
Allocations: Some animal feeding operations require National Pollutant Discharge

Elimination System (NPDES) permits. These permits set limits on the pollutants
that can be discharged tc waterbodies based on a wasteload allocation. The
thresholds for needing a permit are based on animal units (AU) - one beef cow
equais one animal unit; one dairy cow equals 1.4 animal units. All of the permitted
facilities in the Big Sioux watershed are beef cattle feedlots or dairy operations. For
feedlots the threshold is 1000 beef cattle and for dairies it is 700 dairy cows.

There are six NPDES permitted animal feeding operation facilities in the BSR direct
watershed that drains to the BSRTMDL-3 impaired segment. The wasteload
allocations for these facilities follow state (IAC 567- Ch.65) and federal (40 CFR
125.30 through 125.32) rules for open feedlots. The relevant state rule, IAC 567 —
65.101(2) a(1), requires that there be no discharge of manure, process wastewater,
settled open feedlot effluent, setfleable solids or open feedlot effluent resulting from
precipitation events less than or equal to the 25 year, 24 hour precipitation event.
The permitted facilities, their locations and HUC 12, and WLA's are shown in Table
3.45.
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Table 3.49 BSRTMDL-3 BSR direct Watershed NPDES Permitted Animal
Feeding Operation Facilities Wasteload Allocations

Facility Name [Facility| NPDES #| EPA# | Township | Sec | 1/4 (HUC 12* WLA*
] and range Sec

Farmer's Coop Society | 60404 | 84-00-0-12 | 77577 | T96N R46W | 36 | NW | BSR#11 | Nodischarge

Remmerde Farms 56481 | 84-00-0-29 | 78387 TN R46W 10 NE BSR #10 No discharge

Jeff Eilts Feedlot 56276 | 84-00-0-37 | 79189 TOEN, R48W 33 SW | BSR#12 No discharge

Van Berkel Farms 56294 | 84-00-0-40 | 79464 TOON R46W 31 NE BSR #10 No discharge

Halverhals Feedlot 59740 | 84-00-0-42 ¢ 79489 TOEN R4GW 8 SwW BSR #12 No discharge

Rolling Hills Feedlot 56731 | 84-00-0-39 | 793414 TO4N R47TW 4 NW { BSR#14 No discharge

*“This refers to the HUC 12 sub-watershed in the BSR direct watershed and corresponds to the HUC 12 number
in column one of Table 3.57.
**No discharge resulting from precipitation events less than or equal to the 28 year, 24 hour precipitation event.

Load Allocations and Pollutant Load Reductions Needed

The load allocations for TMDL 3 have been calculated and distributed to the loads
from the Rock River fributary watershed and the HUC 12 sub-watersheds that
discharge directly to the Big Sioux River.

Rock River L oad Allocations

The load allocations for the Rock River at its confluence with the Big Sioux are
based on the discharges from the 23 lowa HUC 12s and the two South Dakota
HUC 12s that discharge to the Rock River and then to the Big Sioux BSRTMDL-3
segment. The load allocations are based on the assumption that all discharges into
the Big Sioux River from all sources must meet the single sample water quality
standard of 235 E. coli organisms/100 ml or 400 fecal coliform/100 ml! converted to
a daily load.

A review of the lowa load duration curves (spreadsheet stream data analysis.x/s) for
the Big Sioux and the tributaries that have been monitored shows that the bacteria
targets are exceeded at most flow conditions, although by different sources with
different delivery mechanisms. Four representative flow conditions have been
selected for the derivation of load allocations and needed pollutant reductions.
- These are the 1%, 10%, 50%, and 70% load duration curve flow ranks (Tables 3.50
through 3.53). June load estimates for non-point sources that are event driven and
for cattie in the stream sources have been selected as sufficiently representative.
June is also the month when most monitored tributary events occurred. See
Appendix B, Procedures and Assumptions for an explanation of load allocation
development.
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Table 3.50 BSRTMDL-3 — Rock R, Allocations and Reductions for 1% flow

No. HUC 12 name Load Allocation * Existing Load * Reduction
needed
1 Burr Oak Creek-Rock River 4.64E+11 5.60E+13 58.2%
2 Unnhamed Creek-Dry Run Creek 242E+11 6.97E+13 99.8%
3 Dry Run Creek-Rock River 3.53E+11 1.08E+14 99.7% .
4 Rock River-Burr Oak Creek 4.82E+11 1,18E+14 98.6%
5 Lower Rock River 3.85E+11 1.27E+14 99.7%
6 Otier Creek-Rat Creek 5.98E+11 149E+13 96.0%
7 Otter Creek-Schutie Creek 5.69E+11. 4.06E+12 86.0%
8 Cloverdale Creek 241E+11 - 413E+11 41.6%
9 Otter Creek-Kappes Creek 6.39E+11 1.09E+13 94.2%
10 Rat Creek 3.72E+11 2.50E+12 85.6%
11 Rock River 1.62E+11 3.78E+12 | 95.7%
12 Kanaranzi Creek 1.20E+11 1.23E+12 90.3%
13 Lower Mud Creek 4.38E+11 6.33E+13 99.3%
14 Upper Mud Creek 1.97E+11 1.38E+13 98.6%
15 Middle Mud Creek 5.20E+11 4.36E+13 98.8%
16 Litfle Rock River 1.10E+10 6.02E+07 none
17 Litle Rock River-Snow Creek 5.32E+11 3.84E+12 86.2%
18 Emery Creek 2.06E+11 5.21E+12 96.0%
19 Little Rock River-Whitney Creek 8.17E+11 _1.33E+18 95.4%
20 Tom Creek-Rock River 6.19E+11 1.21E+13 94.9%
21 Unnamed Creek-Rock River 1.92E+11 8.07£+12 97.6%
22 Rock River-Tom Creek 8.78E+11 9.20E+13 . 89.3%
23 Littie Rock River-Emery Craek 4.79E+11 4.35E+13 98.9%

*Units for these loads are E. colf organisms/day.

Table 3.51 BSRTMDL-3 — Rock R. Allocations and Reductions for 10% flow

No. HUC 12 name Load Aliocation * Existing Load * Reduction
needed

1 Burr Oak Creek-Rock River 5.39E+10 3.85E+12 97.6%
2 Unnamed Creek-Dry Run Creek 4.90E+10 5.17E+12 99.1%
3 Dry Run Creek-Rock River 7.15E+10 9.00E+12 99.2%
4 Rock River-Burr Oak Creek 9.77E+10 9.94E+12 99.0%
5 Lower Rock River 7.80E+10 1.51E+13 99.5%
6 Ofter Creek-Rat Creek 1.24E+11 7A2E+11 83.0%
7 Oftter Creek-Schutte Creek 1.15E+11 1.40E+114 17.7%
8 Cloverdale Creek 4.88E+10 1.43E+10 none

9 QOtter Creek-Kappes Creek 1.28E+11 4.43E+11 70.8%
10 Rat Creek ' 7.64E+10 1.05E+11 28.1%
i Raogk River 3.28E+10 1.78E+11 81.6%
12 Kanaranzi Creek 243E+10 5.96E+10 59.2%
13 Lower Mud Creek 8.87E+10 4 12E+12 97.8%
14 Upper Mud Creek 3.89E+10 8. 13E+11 93.5%
15 Middie Mud Creek 1.07E+11 2.14E+12 95.0%
16 _Little Rock River 2.22E+08 2.54E+06 none
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No. HUC 12 name {.oad Aliocation * Existing L.oad * Reduction
needed
17 Little Rock River-Snow Creek 1.08E+11 1.50E+11 28.2%
i3 Emery Creek 4. 17E+10 2.49E+11 83.2%
19 Little Rock River-Whitney Creek 1.25E+11 8.48E+11 80.7%
20 Tom Creek-Rock River 1.25E+11 4,.86E+11 74.2%
21 | Unnamed Creek-Rock River 3.90E+10 4.69E+11 91.7%
22 Rock River-Tom Craek 1.37E+11 6,15E+12 97.8%
23 Litlle Rock River-Emery Creek 9.71E+10 2.77E+12 96.5%

*Units for these loads are £. coff organisms/day.

Tahle 3.52 BSRTMDI.-3 - Rock R, Allocations and Reductions for 50% flow

No. HUC 12 name Load Allocation * Existing Load * Reduction
needed
1 Burr Oak Creek-Rock River 3.52E+10 244E+12 98.6%
2 Unnamed Creek-Dry Run Creek 1.84E+10 3.46E+12 89.5%
3 Dry Run Creek-Rock River 2.8BE+10 G.A44E+12 99.8%
4 Rock River-Burr Oak Creek 3.66E+10 7.0BE+12 98.5%
5 Lower Rock River 2.93E+10 121E+13 99.8%
6 Otter Creek-Rat Creek 4.54E+10 3.37E+11 86.5%
7 Otter Creek-Schuife Creek 4.32E+10 3.66E+10 fone
8 Cloverdale Creek 1.838+410 3.78E+09 none
g Otter Creek-Kappes Creek 4.86E+10 1.658+11 70.6%
10 Rat Creek 2.83E+10 3.91E+10 27.7%
11 Rock River 1.23E+10 8.44E+10 85.4%
12 Kanaranzi Creek 9.10E+08 2.84E+10 68.0%
13 Lower Mud Creek 3.33E+10 2.55E+12 98.7%
14 Upper Mud Creek 1,60E+10 2.63E+11 94.3%
18 Middle Mud Creek 4.028+10 1.04E+12 96.1%
16 Little Rock River 8.34E+08 1.01E+08 none
17 Little Rock River-8now Creek 4.04E+10 5. 24E+10 22.9%
18 Emery Creek 1.56E+10 117E+11 86.7%
18 Little Rock River-Whitney Creek 4.68E+10 3.14E+11 85.1%
20 Tom Creek-Rock River 4.70E+10 1.79E+11 73.7%
21 Unnamed Creek-Rock River 1.46E+10 2.68E+11 94.5%
22 Rock River-Tom Creek 5.16E+10 3.85E+12 98.7%
23 Little Rock River-Emery Creek 3.64E+10 1.69E+12 97.9%

"Units for these loads are E. colf organisms/day.

Table 3.53 BSRTMDI.-3 — Rock R, Ailocatuons and Reductions for 70% flow

No. HUC 12 name Load Allocation * Existing Load * Reduction
needed
i Burr Oak Creek-Rock River 2.35E+10 2.30E+12 99.0%
2 Unnamed Creek-Dry Run Creek 1.22E+10 3.28E4+12 $9.6%
3 Dry Run Creek-Rock River 1.79E+10 6.18E+12 99.7%
4 Rock River-Burr Oak Creek 2A4E+10 6.79E+12 99.6%
5 Lower Rack River 1.95E+10 1.18E+13 99.8%
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No. HUC 12 name Load Allocation * Existing l.oad * Reduction
: needed
6 Otter Creek-Rat Creek 3.03E+10 2.99E+11 89.9%
7 Otter Creek-Schutte Creek 2.88E+10 2.63E+10 none
8 Cloverdale Creek 1.22E+10 2.70E+09 none
9 Otter Creek-Kappes Creek 3.24E+10 1.38E+11 76.5%
10 Rat Creek 1.89E+10 3.26E+10 42.1%
11 Rock River 8.19E+08 7.50E+10 89.1%
i2 Kanaranzi Creek 6.07E+09 2.53E+10 78.0%
13 iower Mud Creek 2.22E+10 2.30E+12 99.1%
14 Upper Mud Creek 9.98E+09 2.28E+11 95.6%
15 Middte Mud Creek 2.68E+10 9.28E+11 97.1%
16 Litie Rock River 5.56E+08 8.61E+0B8 none .
' 17 Little Rock River-Snow Creek 2.69E+10 4.26E+10 36.9%
18 Emery Creek 1.04E+10 1.04E+11 90.0%
18 Little Rock River-Whitney Creek 312E+10 2.81 E+‘§§ 88.9%
20 Tom Creek-Rock River 3.13E+10 1.48E+11 78.8%
21 Unnamed Creek-Rock River 9.74E+00 2.48E+11 96.1%
22 Rock River-Tom Creek 3.44E+10 3.62E+12 99.1%
23 Little Rock River-Emery Creek 2.43E+10 1.50E+12 98.5%

*Units for these ioads are £. colf organisms/day.

Minnesota load allocations: .

The Minnesota calculations for high, low and very low flow loads were based on
monitored high flow event data and monthly measurements near where the three
streams cross the border into lowa. Time of travel was estimated and a bacteria
die-off function was used to derive an allocation at the border from the water quality
standard target sample maximum 235 E. cofi organisms/100 mi at the Big Sioux
River. These flow conditions and time of travel derivations can be found in
Appendix B, Procedures and Assumptions. The Minnesota load allocations are
shown in Tables 3.54 to 3.56.

Table 3.54 High flow - Minnesota Load Allocations

Stream Load allocation at Load allocation at Load reduction
‘ BSR* MN border ¥ needed
Mud Creek 3.80E+11 ZA2E+12 96.6
Rock River, mainstem 3.30E+12 1.20E+13 93.6
Little Rock Rlver 1.81E+11 6.04E+12 56.8

*Units for these loads are E. coli organisms/day.

Table 3,55 Low flow - Minnesota Load Allocations

Stream Load allocation at Load allocation at L.oad reduction
BSR* MN border* needed
Mud Creek 3.68E+10 1.03E+12 none
Rock River, mainstem 6.68E+11 6.83E+12 none
Little Rock Rlver 8.63E+10 8.35E+12 none

*Units for these loads are E. coli organisms/day.

90




Table 3.56 Very Low flow - Minnesota Load Allocations

Stream Load allocation at Load allocation at Load reduction
BSR* MN border * needed
Mud Creek 5,75E+00 1.67E+12 none
Rock River, mainstem 1.44E+11 3.57E+12 none
Litile Rock River 5.75E+10 4.00E+12 none

*Units for these loads are E. coli organisms/day.

Direct Discharging HUC 12 Sub-watershed Load Allocations
The load allocations for the seven lowa HUC 12 sub-watersheds that discharge

directly to the Big Sioux River BSRTMDL-3 segment are in Tables 3.57 to 3.60.
The load allocations are based on the assumption that all discharges into the Big
Sioux River from all sources must meet the single sample water quality standard of
235 E. coli organisms/100 ml converted to a daily load.

A review of the load duration curves for the Big Sioux and the tributaries that have
been monitored shows that the bacteria targets are exceeded at most flow
conditions, although by different sources with different delivery mechanisms. Four
representative flow conditions have been selected for the derivation of load
allocations and needed poliutant reductions. These are the 1%, 10%, 50%, and
70% load duration curve flow ranks (Tables 3.57 through 3.60). June load
estimates for non-point sources that are event driven and for cattle in the stream
sources have been selected as sufficiently representative. June is also the month
when most monitored fributary events occurred. See Appendix B, Procedures and
Assumptions for an explanation of load allocation development.

Table 3.57 BSRTMDL-3 BSR Direct Allocations and Reductions for 1% rank

flow
No. - HUC 12 name Load Allocation * Existing i.oad * Reduction
needed
10 Dry Creek-Big Sioux River 5.98E+11 2.58E+14 $9.8%
1t Upper Sixmite Creek 4.26E+11 1.33E+14 99.7%
12 Middie Sixmile Creek 3.828+11 1. 12E+14 99.6%
13 Big Sioux River 9.72E+18 2.63E+12 96.3%
14 Lower Sixmile Creek 4.64E+11 9.87E+13 80.5%
15 Big Sioux River 7.79E+10 2.81E+13 99.7%
18 Big Sioux River 5.68E+10 1.90E+12 97.0%

*Units for these loads are E. coli organisms/day.
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Table 3.58 BSRTMDL.-3 BSR Direct Allocations and Reductions for 10% rank

flow
No. HUC 12 name Load Allocation * Existing Load * Reduction
needed
10 Bry Creek-Big Sioux River 1.21E+11 2.44E+13 99.5%
11 Upper Sixmile Creek 8.62E+10 7.82E+12 98.9%
12 Middie Sixmile Creek 7.94E+10 7.92E+12 99.0%
13 Big Sioux River 1.97E+10 2.91E+11 : 93.2%
14 _ower Sixmile Creek 9.A0E+10 1.01E+13 89.1%
15 Big Sioux River ' 1.58E+10 3.07E+12 99.5%.
18 | Big Sioux River 1.16E+10 5.53E+10 : 79.2%

*Units for these loads are E. cofi organisms/day.

Table 3.59 BSRTMDL-3 BSR Direct Allocations and Reductions for 50% rank
fiow

No. HUC 12 name Load Allocation* Existing Load * Reduction
' needed
10 [Jry Creek-Big Sicux River 4.54E+10 1.82E+13 99.8%
11 Lipper Sixmile Creek 3.23E+10 4.51E+12 93.3%
12 Middle Sixmile Creek 2. 98E+10 5.185+12 99.4%
13 Big Sioux River 7.39E+09 2.29E+11 96.8%
14 Lower Sixmile Creek 3.82E+10 7.73E+12 99.5%
15 Big Sioux River 5.91E+08 2.41E+12 99.8%
18 Big Sioux River 4.32E+00 6.54E+08 33.9%

*Units for these loads are E, coli organisms/day.

Table 3.60 BSRTMDL-3 BSR Direct Aliocations and Reductions for 70% rank

flow
No. HUC 12 name Load Allocation * Existing Load * Reduction

‘ needed
10 Dry Creek-Big Sioux River 3.03E+10 1.76E+13 90.8%
11 Upper Sixmile Creek 2ABE+10 4.18E+12 90.5%
12 Middle Sixmile Creek 1.99E+10 4.81£+12 99.6%
13 Big Sioux River 4.92E+08 ) 2. 236411 97.8%
14 Lower Sixmile Creek 2.35E4+18 7.495+12 99.7%
15 Big Sioux River 3.94E+09 - 2.34E+12 99.8%
18 Big Sioux River 2.88E+09 1.66E+09 none

*Units for these loads are E. coli organisms/day.

A review of the South Dakota load duration curves for the Big Sioux River and the
tributaries that have been monitored shows that the bacteria targets are exceeded
at mid to high flow conditions. Four representative flow conditions have been
selected for the derivation of South Dakota load allocations and needed pollutant
reductions. These are the 0-10%, 10-40%, 40-70%, and 70-100%, load duration
curve ranges (Tables 3.61). See Appendix C for explanation on the load allocation
calculations.
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Table 3.61 BSRTMDL.-3 South Dakota Allocations and Reductions for Various Fiow Percentile Range

lowa Load Aliccation (fecal coliform/day) Existing Load {fecal coliformiday} Percent Load Reduction
. g:;?ns:r:? ert HUC_12 H_%J 1‘2 NAME 0-10% 10-40% | 406-70% | 70-100% | 0-10% 10-40% | 40-70% | 70-100% | 0-10% | 10-40% | 40-70% | 70-100%
0010-4 101 702032001 ::zl:zrz E:E%E: 4.63E+11 | 2.18E+11 1 1.48E+11 § 7.91E+10 ] 561E+13 . 1TO01E+H13 [ 4.54E+11 | 1.89E+11 | 89.2% | 97.8% | 67.3% 58.1%
181702032201 indian Creek | 2.38E+11 [ 8.02E+10 | 4.63E+10 | 2.08E-+10 | 9.82E+12 1.78E+12 1 7.95E+10 | 3.31E+H10 [ 976% | 958.5% | 41.7% 37.2%
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3.8BSRTMDL-4: The Big Sioux River from Indian Creek to Brule Creek.

@ HUC 12 discharges
@ River kitoreter
sevenes Seoament 1010-2 impeired

e Seament (010-3, impaired

e @ Segreen 01010-4, impaired

HUC 125

[::] HUC 12¢ discharging to other segments

8D

Big Sioux Rver
{Rock Creek)

Figure 33. BSRTMDL-4. Indian Creek to Brule Creek

3.8.1 Pollution Source Assessment .

The BSRTMDL-4 segment is 25.6 miles fong and drains four HUC 12’s in each of
the lowa and South Dakota portion of the Big Sioux River lowa watershed as shown
in Figure 30. For the lowa portion, the drainage area is 76,300 acres and there are
three wastewater treatment plants in the segment's sub-watershed. The drainage
area is 72,641 acres for the South Dakota portion of this segment's sub-watershed
and there are no South Dakota wastewater treatment plants.

Existing Load -

Existing load was estimated using the procedures described in Appendix C. In
brief, the 60" percentile loading value estimated from the SD DENR water quality
data at each flow percentile represents the existing load at the associated flow
percentile. A summary of the existing loads reported as both fecal coliform bacteria
and E.coli for this segment is shown in Table 3.62. Since the water quality data
was reporied as fecal coliform, the E.coli loads were estimated by multiplying the
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fecal coliform concentration by a conversion factor derived from the singie
maximum standards for these pathogen indicators (i.e. 235 E.coli/f400 fecal coliform
= 0.5875).

Table 3.62 BSRTMDL-4 Existing Load Calculated using data from LBSM19

Flow Existing Load (cfulday)
Percentile Fecal Coliform E. coli
12.5 2.24E+14 7.28E+13
37.5 : 493E+13 2.90E+13
682.5 5.23E+13 3.07E+13
87.5 4.59E+11 2.70E+11

Departure from Load Capacity

The load capacity for this segment of the Blg Sioux River is that which meets the
water quality standard sample maximum concentration of 235 E. coli organisms/100
mi or 400 fecal coliform/100 ml converted to a daily ioad. The load capacity varies
with the water volume and follows the load duration curve for each monitoring site.
The departure from load capacity is the difference between the sample maximum’
concentration and the monitored concentration for a given stream volume or flow
rate. Appendix C includes a description of the procedure in calculating the load
capacity and the load reduction. Tables 3.63 shows the maximum allowable load
and the percent reduction required to meet the water quality standards. Figure 34
shows the load duration curve for fecal coliform bacteria for LBSM19. The curve
represents the TMDL at each percentile flow duration interval. This figure also
includes the median, 60" percentile (used to calcutate TMDL load reduction), and
90™ percentile load at specific percentile flow duration interval. Figure 34 also
distinguishes sampies collected during the recreational season in which the WQS is
applicable. Samples that are coliected on days where storm flow is greater than the
50" percentile are also identified.

Table 3.63 BSRTMDL-4, Departure from Load Capacity and Load Reductions
Required

Flow TMDL (cfu/day) L.oad Reductions
Percentile Fecal Coliform E. coli Required (%)
12.5 ~ 3.34EH13 1.07E+13 73.0
37.5 CO1A0E+H13 6.48E+12 38.7
82.5 2.70E+12 2.76E+12 No reduction
87.5 1.57E+12 9.20E+11 No reduction
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Big Sioux River at Richland, SD
Load Duration Curve (1971-2004 Flow and 2000-2004 Water Quality Data)
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Figure 34. BSRTMDL-4 Load Duration Curve for LBSM19

Identification of Pollutant Sources

The pollutant sources for the BSRTMDL-4 segment are located in both lowa and
South Dakota. The lowa and South Dakota loads are considered separately. The
South Dakota pollutant sources have been identified and evaluated using different
procedures than those used in lowa. South Dakota pollutant sources were
identified using various data sources such as 2002 census data and digital
Orthophoto Quads in GIS. Detail procedure and model assumptions are described
in Appendix C. lowa pollutant sources were identified used county ag statistics,
~aerial photography, livestock registration databases, and GIS methods described in
Appendix B, Procedures and Assumptions.

lowa Pollutant Sources:

The pollutant sources on the lowa part of this impaired segment consist of the
upstream loads from the BSTTMDL 3 segment, loads from three wastewater
treatment plants, and non-point sources discharging from this segment’s four HUC
12 sub-watersheds.

lowa Point Sources. There are three wastewater treatment plants in the
BSRTMDL-4 watershed. The distance of each of these from the Big Sioux River
has been measured and the delivered load calculated using time of travel and an
assumed die-off coefficient of 0.96 per day during low flow conditions when
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confinuous sources have their greatest impact. Appendix B, Procedures and
Assumptions explains the evaluation spreadsheets and the assumptions, modeling
equations, and rationale for plant treatment reductions. Table 3.64 shows the
delivered loads assuming no effiuent disinfection.

Table 3.64 BSRTMDL-4, Wastewater treatment plant E. coli Idads at BSR

NAME gggiﬁ: to t;::;\tc:;v ;';;z letp effiuent load |Load at the BSR
? ¥

Akren wwip 0.00 0.00 1.83E+11 3.83E+11

lreton wwip 2924 1.914 7.52E+10 1.2GE+10

Westfield wwip 0,00 0.00 2,02E+10 2.02E+10

Two of these facilities are conirolled discharge lagoons and one is a continuous
discharge trickling filters (See Table 3.5 for wwip characteristics). In general,
controlled discharge lagoons are designed to discharge infrequently, perhaps twice
. a year, for two or three weeks during higher flows. Discharges are usually in the
~ spring and fall. None of these facilities disinfects its effluent.

lowa Non-point Sources: There are three categories of non-paint source loads;
manure from livestock and wildlife distributed over the different landuses, cattle in
streams, and failing septic tank systems. '

The livestock and wildlife manure non-point sources and the built-up land use for
this segment have been evaluated for the months of April, June, and October. (The
built-up land use consists of commercial, residential and transportation land uses.)
These were selected as design conditions because more manure is applied to
cropland and pasture in April and October than in other months. These loads
require a precipitation event for delivery to the Big Sioux River. The design event
has an assumed 1% recurrence (event that occurs every 100 days), i.e., there is
enough precipitation to significantly increase runoff and bacteria transport. The
bacteria deiivery ratio is the E. coli organisms delivered divided by the number
available for washoff. A delivery ratio of 0.35 has been estimated for flows with a
1% recurrence.

Cattle in streams is a non-point source category that accounts for livestock bacteria
loads that are directly delivered to the stream without a significant precipitation
event to provide transport. These loads are assumed to be continuous and
unvarying through the month. The cattie in streams load is obtained by estimating
the number of grazing cattle there are in the HUC 12's and the amount of time they
spend in streams. In June the warmer weather is assumed fo increase the number
of grazing cattle in the stream and the associated loads. Based on-county ag
statistics, livestock registration databases, and local field assessments, the fraction
of grazing beef catile (versus confined) is 7% of the total in each HUC 12. The
cattle in the stream percentage is based on what research is available is 12% in the
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cooler months and 24% in the warmer months, June, July, and August. This is
shown in the Table 3.65 loading values.

Failed septic tanks are assumed to be continuous throughout the year and do not
need an event for bactertia transport. Tables 3.65 to 3.67 show the delivered loads
for the various non-point sources for the four HUC 12's on the lowa side that
discharge into the BSRTMDL-4 segment.

Table 3.65 BSRTMDL -4, Livestock, wildlife, built-up area event NPS loads

No.| HUC 12 name | Dist. to BSR, km | April load* at BSR**, |June load*at BSR**| Oct. load* at BSR**
16 _ilndian Cr.-Dubois Cr. 0 4, 71E+13 3.33E+13 3.02E+14
17 _|Unnamed Cr.-indian Cr, 19.16 6.19E+12 3.50E+12 3.68E+13
19 |Big Sioux River 0 6,62E+12 3.16E+12 3.84E+13
21 (Westfield Creek ¢ 3.46E+12 1.12E+12 1.90E+13

*Units for these loads are E. colf organisms/day.
** The 1% event bacteria delivery ratio (foad delivered divided by avaitable for washoff) is 0.35.

Table 3.66 BSRTMDL-4, Cattle in streams NPS loads

# grazing | Dist.to | April load, 12% | June load, 24% in | Oct. load, 12% in
No. . HUC name beef cattle! BSR, km in sfreams * streams * streams *
16 Hndian Cr.-Dubois Cr. 161 Q 1.26E+12 2.52E+12 1.26E+12
17 lUnnamec Cr-indian Cr 33 19.16 1.08E+11 2.47E+1 1.08E+11
19 |Big Sloux River 15 0 1.19E+11 2.38E+11 1.19E+11
21  Westfield Creek 5 0 4.04E+10 8.08E+10 4.04E+10

*Units for these loads are E. colf organisms/day. The percentage is the fraction of grazing catfle that are in the
stream, '

Table 3.67 BSRTMDL-4, Failing Septic systems NPS loads

No. HUC name # of failed septics |distance to BSR, km  |load at BSR *
16 _|indian Creek-Dubols Greek 243 0 1.08E+10
17 _Unnamed Creek-Indian Creek 83 19.16 1.56E+09
19 |Big Sioux River 143 0 6. 39E+09
21 [Weslfield Creek 153 0 8.83E+09

*Units for these loads are E. coff organisms/day.

South Dakota Pollutant Sources
The pollutant sources on the South Dakota part of this impaired segment consist of
loads from non-point sources only discharging from this segment's four HUC 12

sub-watersheds.

South Dakota Point Sources: There are no wastewater freatment piants in the
BSRTMDL-4 watershed and therefore point sources are not likely to be a
contributor of the impairment in the South Dakota part of the watershed.

98




South Dakota Non-point Sources: Land uses in the various HUC 12 drainage
areas in South Dakota are generally similar (See Table 2.5). The majority of these
areas are dominated by a combination of grassland, hay, pasture, comn, and
soybeans land uses, follow by high intensity commercial and industrial land uses.
There is relatively limited residential area within these drainage areas and therefore
impacts from these land uses are expected to be minimal. Assumptions used to
model the non-point load estimates are described in Appendix C. Table 3.68 show
the estimated delivered loads for the various non-point sources for the four HUC
12's on the South Dakota side that discharge into the BSRTMDL-4 segment during

June,
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Table 3.68 BSRTMDL-4, South Dakota NPS l.oad during June

Non-point Soturce Lc;ad {fecal cotiformiday}

lowa
Assessment Storm Cattle in
' Segment HUC 12 HU 12_NAME Cropland _| Pastureland Forest Built up Sewars Septics Streams AFQs
101702032202 | Union Creek 5.54E+13 | 9.42E+12 | 1.695+03 | 6,08E+06 | 0.00E+G0 | 3.14E+09 3.21E+12 ATTE+14
0010-3 101702032203 | Big Sioux River- Union Creek 213E+13 | 1.70E+13 | 1.51E+04 | 6.07E+06 { 0.00E+00 | 1.72E+09 1.96E+12 1.16E+14
101702032201 | Big Sioux River- Indian Creek Q57E+12 | 9.32E+12 | 4.31E+03 | 6.08E+06 | 0.00E+00 { 6.41E+08 9.57E+11 5.17E+13
101702032205 | Big Sioux River- Rock Creek 4.31E+13 | 7.48E+12 | 4.385+03 | 6.08E+06 | 2.31E+11 | 1.50E+0Q 2.68E+12 0.00E+00
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3.8.2 Pollutant Allocations

Wasteload Allocations

Wastewater Treatment Plant Wasteload Allocations: The wasteload aliocations
(WLA) for the three lowa wastewater treatment plants in the BSRTMDL-4 segment
sub-watershed are based on the standard assumption that effluent concentration
must meet the water quality standard at the point where it enters a stream that has
the Class A1 Primary Contact Recreational Use designation. Therefore, the WLA
for a plant discharging directly into a classified stream would be the same as the
numeric E. coli water quality standard. Two of the three wastewater treatment
plants discharge directly to the Big Sioux River. These are the Akron and Westfield
facilittes. The Ireton wwip is 29 km from the BSR. E. cofi loads delivered to the
BSRTMDL-4 segment are shown in Table 3.64 in Section 3.8.1 Pollution Source
Assessment.

Wasteload allocations for the Ireton plant are calculated using the estimated time of
travel between the discharge location and the Big Sioux River and a bacteria die-off
factor. The time of travel estimates for the wastewater treatment plant used time of
travel calculations for segments of Mud Creek similar to the stream receiving the
plant effluent. (See the spreadsheets Mud Time of Travelxls and BSR direct
wwip.xls listed in Appendix A} The Mud Creek time of travel estimate was
calculated from flow monitoring data stratified into three categories; hlgh flow, low
flow, and very low flow.

Wasteload allocations were calculated for the most stringent condition, which is low
flow. At high flow, the load from small facilities is not over the E. coli standard and
is also dwarfed by the surface run-off loads. At very low flow, the reduced stream
velocity allows for greater die-off so the allocation concentration at the discharge
location is higher (less stringent) than for low flow.

For the indirect discharge, the time of travel has been estimated at low flow and
die-off has been back calculated from the Big Sioux River upstream to the
discharge location. The calculations and assumptions used in the development of
wasteload allocations are in the time of travel and bacteria die-off sections of
Appendix B, Procedures and Assumptions.

These WLA's apply from March 15 through November 15 and are intended to
provide E. coli and fecal coliform concentrations at the BSR confluence that
complies with the E. coli Water Quality Standards (WQS). The WQS values for E.
coli are a geometric mean of 126-organisms/100 mi and a sample maximum of 235-
organisms/100 ml. The WLA's for the BSRTMDL-4 wastewater treatment plants
are in Table 3.69. :
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Table 3.69 BSRTMDL-4 Low Flow Wasteload Allocations

WQS ioad at | WLA at wwip WLA geometric WLA sample

BSR, E. coli location, E. coli mean, E. coli max. E. coli
Name org/day * org./day ** org/100 mi ** org/100 mj ***
Akron wwtp 1.03E+10 1.03E+10 126 235
freton wwip 6.34E+08 3.97E+09 788 1474
Westheld wwtpTP 8.39E+08 8.39E+08 126 235

*This is the allowabie total daily load for the wwip In E. coli organisms per day for the design ptant flow at the
WQS concentration of 126 E. coli organisms/100mi

**This is the allowable iotat dally load at the effluent discharge location after die-off has been calculated at low
flow time of travel. '

*Concentration WLA are hased on the E. coli numeric WQS values of 126-organisms/100 mi for geomelric
mean and 235-organisms/100 ml for the sample maximum and accounting for die-off hetween the discharge
and the BSR. Apply from March 15 to November 15.

Load AHocations and Pollutant Load Reductions Needed

The load allocations for this TMDL are based on the discharges from the eight lowa
HUC 12s that discharge to the BSRTMDL-4 segment and the loads from the South
Dakota hydrologic units, tributary streams, and the BSRTMDL-3 segment of the Big
Sioux River itself where it crosses into the BSRTMDL-4 segmeni. The load
allocations are based on the assumption that all discharges into the Big Sioux River
from all sources must meet the single sample water quality standard of 235 E. colf
organisms/100 ml or 400 fecal coliform/100 ml converted to a daily load.

A review of the load duration curves for the Big Sioux and the tributaries that have
been monitored shows that the bacteria targets are exceeded at most flow
conditions, although by different sources with different delivery mechanisms. Four
representative flow conditions have been selected for the derivation of load
allocations and needed pollutant reductions. These are the 1%, 10%, 50%, and
70% load duration curve flow ranks (Tables 3.70 through 3.73). June load
estimates for non-point sources that are event driven and for cattle in the stream
sources have been selected as sufficiently representative. June is also the month
when most monitored tributary events occurred. See Appendix B, Procedures and
Assumptions for an explanation of load allocation development.

Table 3.70 BSRTMDL-4 Allocations and Reductions for 1% rank flow

No. HUC 12 name Load Allocation * Existing Load * Reduction
needed
16 Indian Creek-Dubois Creek 5.53E+11 3.59E+13 88.6%
17 UUnnamed Creek-indian Creek 1.80E+11 3.72E+12 94.9%
18 Big Sioux River 3.26E+11 3.40E+12 80,4%
21 Westfield Creek 3.48E+11 1,20E+12 71.1%

*Units for these loads are E. coli organisms/day.
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Table 3.71 BSRTMDL.-4 Allocations and Reductions for 10% rank flow

No. HUC 12 name Load Allocation * Existing Load * Reduction
. needed
16 indjan Creek-Dubois Creek 1.42E+71 5.48E+12 96.8%
17 Unnamed Creek-Indian Creek 3.84E+10 3.18E+11 87.9%
19 Big Sioux River 6.60E+10 3.35E+11 80.3%
21 Westfield Creek 7.06E+10 1.20E+11 41.0%

*Units for these loads are E. colf organisms/day.

Table 3.72 BSRTMDL-4 Allocations and Reductions for 50% rank flow

No. HUC 12 name Load Allocation * Existing Load * Reduction
needed
16 Indian Creek-Dubois Creek 4.20E+10 2.62E+12 098.4%
17 Unnamed Creek-indian Creek 1.44E+10 2.28E4+11 93.7%
19 Big Sioux River 2.47E+10 2.53E+11 90.2%
21 Waestiield Creek 265E+10 9.08E+10 70.9%

*Units for {hese loads are E. coli organisms/day.

Table 3.73 BSRTMDL.-4 Allocations and Reductions for 70% rank flow

No. HUC 12 name Load Allocation * Existing Load * Reduction
needed
16 indian Creek-Dubois Creek 2.80E+H10 2.54E+12 98.9%
17 Unnamed Creek-Indian Creek 9.60E+09 218E+11 095.6%
19 Big Sioux River 1.85E+10 24A8E+11 83.3%
21 Westfield Creek 1.76E410 8.80E+10 79.9%

*Units for these loads are E. col organisms/day.

A review of the South Dakota load duration curves for the Big Sioux River and the
tributaries that have been monitored shows that the bacteria targets are exceeded

at mid to high flow conditions.

Four representative flow conditions have been

selected for the derivation of South Dakota load allocations and needed pollutant

reductions.

These are the 0-10%, 10-40%, 40-70%, and 70-100%, see load

duration curve range (Tables 3.74). See Appendix C for explanation on the load
allocation calculations. :
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Table 3.74 BSRTMDL-4 South Dakota Allocations and Reductions for Various Flow Percentile Range

5.49E+10

lowa L oad Allocation {fecal coliformiday) Existing Load {fecal coliformiday) Percent Load Reduction
Assessment .
Segment HUC 12 HU 12 NAME 0-10% 10-40% 40-70% | 70-100% 0-10% 10-40% 40-70% | 70-100% | 0~10% | 10-40% | 40-70% | 70-100%
101702032202 | Union Creek 5.90E+11 [ 1.64E+11 | 8.51E+10 | 4.31E+10 | 7.59E+13 | 1.37E+13 | 6.15E+11 | 2.56E+11 | 99.2% | 98.8% 86.2% i 83.1%
Big Sioux River :
101702032203 {Union Creek 2.51E+11 | 7815410 | 3.80E410 | 2.14E4+10 | 2.15E+13 | 3.80E412 | 1.74E+11 | 7.23E+10 | 98.8% | 98.0% 78.1% 70.4%
0010-3 Big Sioux River
101702032201 Indian Creek | 2.38E+11 [ 8.02E+10 | 4.63E+10 | 2.08E+10 | 2.82E+12 | 1.78E+12 | 7.95E+10 | 3.31E+10 | 97.6% | 95.5% 41.7% 37.2%
Big Sioux River
101702032205 Rock Creek 2.98E+11 | 9.73E410 | 4.48E+10 | 2.37E+10 | 8.79E+12 | 1.23E+12 2.20E+10 | 95.6% | 92.1% 18.5% 0.0%
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3.9.1 Pollution Source Assessment

The BSRTMDL-5 segment is 34.7 miles long and drains five and five HUC 12's in
the lowa and South Dakota portion of the Big Sioux River lowa watershed as shown
in Figure 31. For the lowa portion, the drainage area is 90,640 acres (142 square
miles) and there are no NPDES permitted wastewater treatment plants in the
segment's sub-watershed. The draining area is 198,802 acres for the South Dakota
portion of this segment's sub-watershed and there are two South Dakota
wastewater treatment plants.

Existing Load

Existing load was estimated using the procedures described in Appendix C. In
brief, the 60" percentile loading value estimated from the SD DENR water quality
data at each flow percentile represents the existing load at the associated flow
percentile. A summary of the existing loads reported as both fecal coliform bacteria
and E.coli for this segment is shown in Table 3.75. Since the water quality data
was reported as fecal coliform, the E.coli loads were estimated by multiplying the
fecal coliform concentration by a conversion factor derived from the single
maximum standards for these pathogen indicators (i.e. 235 E.coli/400 fecal coliform
= 0.5875).

Table 3,75 BSRTMDL-1, Existing Load Calculated using data from LBSM21

Fiow Existing Load (cfu/day)
Percentile Fecal Coliform _E. coli
12.5 7.87E+14 - 462E+14
37.5 7.38E+12 4,33E+12
62.5 6.42E+12 3.77E+12
87.5 1.12E+12 - 8,68E+11

Departure from Load Capacity

The load capacity for this segment of the Big Sioux River is that which meets the
water quality standard sample maximum concentration of 235 E. coli organisms/100
ml or 400 fecal coliform/100 ml converted to a daily load. The load capacity varies
with the water volume and foliows the load duration curve for each monitoring site.
The departure from load capacity is the difference between the sample maximum
concentration and the monitored concentration for a given stream volume or flow
rate. Appendix C includes a description of the procedure in calculating the load
capacity and the load reduction. Tables 3.76 shows the maximum allowable load
and the percent reduction required to meet the water quality standards. Figure 36
'shows the load duration curve for fecal coliform bacteria for LBSM21. The curve
represents the TMDL at each percentile flow duration interval. This figure also
includes the median, 60" percentile (used to calculate TMDL load reduction), and
90" percentile load at specific percentile flow duration interval. Figure 36 also
distinguishes samples collected during the recreational season in which the WQS is
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- applicable. In addition, samples that are coliected on days where storm flow is
greater than the 50" percentile is also identified.

Table 3.76 BSRTMDL-5, Departure from Load Capacity and Load Reductions
Required

Flow TMDL (cfu/day) Load Reductions
Percentile | Fecal Coliform E. coli Required (%)
12.5 4 22E4+13 2.48E+13 094.6

3756 1.59E+13 9.36E+12 No reduction
82.5 8.53E+12 5.01E+12 No reduction
87.5 4 85E+12 2.85E+12 No reduction

. Big Sioux River at North Siocux City, SD
Load Duration Curve (1971-2004 Flow and 2000-2004 Water Quality Data)
Site: LBSM21

[mmaeTorger O AlData + Meyl-5ep30 © B0%SF < * 90 40th Median |

1.0E+47

-
1.0B+16
S 10415
R
‘Q 1.08+14
¥ s — WPV A I & .
E _%'_—T’T . —
k10812 : @@ @q} uuuuuuuu
Y
S LOE 9 © N4 &
©
- LOE10
S 10809
21
1.0E+08
1.08+07 4 ; i } } } }

0 10 20 30 40 50 60 70 80 90 100

Flow Duration Interval (%)

SDDENR WQData and Gage Duration Interval 7461 square miles
Figure 36. BSRTMDL-5 Load Duration Curve for LBSM21

ldentification of Pollutant Sources

The pollutant sources for the BSRTMDL-5 segment are located in both iowa and
South Dakota. The lowa and South Dakota loads are considered separately. The
South Dakota pollutant sources have been identified and evaluated using different
procedures than those used in lowa. South Dakota poliutant sources were
identified using various data sources such as 2002 census data and digital
Orthophoto Quads in GIS. Detail procedure and model assumptions are described
in Appendix C. lowa pollutant sources were identified used county ag statistics,
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aerial photography, livestock registration databases, and GIS methods described in
Appendix B, Procedures and Assumptions.

lowa Pollutant Sources:

The pollutant sources on the lowa part of this impaired segment consist of the
upstream loads from BSRTMDL-4, and non-point sources from the five HUC 12’s
that drain directly to this river segment.

lowa Point Sources: There are no permitted wastewater treatment plants or animal
feeding operation facilities in the BSRTMDL-5 sub-watershed.

lowa Non-point Sources: There are three categories of non-point sdurce loads;
manure from livestock and wildlife distributed over the different landuses, cattle in
streams, and failing septic tank systems.

The livestock and wildlife manure non-point sources and the built-up lfand use for
this segment have been evaluated for the months of April, June, and October. (The
built-up land use consists of commercial, residential and transportation land uses.)
These were selected as design conditions because more manure is applied fo
cropland and pasture in April and October than in other months. These loads
require a precipitation event for delivery to the Big Sioux River. The design event
has an assumed 1% recurrence (event that occurs every 100 days), i.e., there is
enough precipitation to significantly increase runoff and bacteria fransport. The
bacteria delivery ratio is the E. coli organisms delivered divided by the number
available for washoff. A dellvery ratio of 0.35 has been estimated for flows with a
1% recurrence.

Cattle in streams is a hon-point source category that accounts for livestock bacteria
loads that are directly delivered to the stream without a significant precipitation
event to provide transport. These loads are assumed to be continuous and
unvarying through the month. The cattle in streams load is obtained by estimating
the number of grazing cattle there are in the HUC 12’s and the amount of time they
spend in streams. In June the warmer weather is assumed to increase the number
of grazing cattle in the stream and the associated loads. Based on county ag
statistics, livestock registration databases, and local field assessments, the fraction
of grazing beef cattle (versus confined) is 7% of the total in each HUC 12. The
cattle in the stream percentage is based on what research is available is 12% in the
cooler months and 24% in the warmer months, June, July, and August. This is
shown in the Table 3.77 loading values.

Failed septic tanks are assumed to be continuous throughout the year and do not
need an event for bacteria transport. Tables 3.77 to 3.79 show the delivered loads
for the various non-point sources for the five HUC 12's on the lowa side that
‘discharge into the BSRTMDL-5 segment.
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Table 3.77 BSRTMDL-5, Livestock, wildlife and built-up area event NPS loads

Dist. to
No.| HUC 12 name | BSR, km | April load * at BSR** | June load* at BSR ** | Oct. load * at BSR **
20 _|Upper Broken Kettle Gr. | 19.71 4.74E+13 3.42E+13 3.08E+14
22 |Bull Run 19.71 1,83E+13 1.33E+13 1.16E+14
23 iLower Broken Ketile Cr. 0 1.24E+13 6.40E+12 7.65E+13
24 _|Big Sioux River 0 2.40E+10 240E+10 2.81E+10
26 |Big Sioux River g 2.07E+13 1,57E+13 1.38E+14

*Units for these loads are E. coli organisms/day.
** The 1% event bacteria delivery ratio (load delsvered divided by available for washoﬁ) is 0.35. .

Table 3.78 BSRTMDL-5, Cattie in streams NPS loads

# grazing | Dist. to | April load, 12% in [June load, 24% in | Oct. foad, 12% in
No. HUC name beef cattle |BSR, km streams * streams * streams *
20 |Upper Broken Kettle Cr 252 19,71 8.05E+11 1.61E+12 8.05E+11
22 |Bult Run 114 19.71 3.62E+11 L 725E+11 3.62E+11
23 ltower Broken Kettle Cr 17 0 1328411 2 64E+11 1.32E+11
24 |Big Sioux River 8 8 0.00E+00 0.00E+00 0.00E+00
25 |Big Sioux River 20 0 1.53E+14 307E+11 1.53E+11

*Units for these ioads are £, coli organisms/day. The percentages are the fraction of time that grazing cattle
spend in the stream.

Table 3.79 BSRTMDL-5, Failing Septic systems NPS loads

No. HUC 12 name Failed septics [Distance to BSR, km Load at BSR *
20 |Upper Broken Kettle Creek 162 18.71 3.50E+09 :
22 Bull Run 86 19.71 1.57E+09
23 [Lower Broken Ketile Creek 239 0 1.07E+10
24 |Big Sioux River 120 0 . 5.36E+09
25 |Big Sioux River ' 103 ' 0. 4.58E+09

*Units for these loads are E. coli organisms/day.

South Dakota Pollutant Sources _

The pollutant sources on the South Dakota part of this impaired segment consist of
loads from two wastewater treatment plants, and non-point sources discharging
from this segment’s four HUC 12 sub-watersheds.

South .Dakota Point Sources: There are two wastewater freatment plants in the
BSRTMDL-5 watershed. Appendix C explains the evaluation spreadsheets and the
assumptions associated with the waste load allocations. In brief, this TMDL
assumes no exceedance in point source discharge from South Dakota, and
therefore the maximum loadings from these dischargers are expected o be the
same as the WLA.
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South Dakota Non-point Sources: Land uses in the various HUC 12 drainage
areas in South Dakota are generally similar (See Table 2.5). The majority of these
areas are dominated by a combination of grassland, hay, pasture, com, and
soybeans land uses, follow by high intensity commercial and industrial land uses.
There is relatively limited residential area within these drainage areas and therefore
impacts from these land uses are expected to be minimal. Assumptions used to
model the non-point load estimates are described in Appendix C. Table 3.80 show
the estimated delivered loads for the various non-point sources for the four HUC
12’s on the South Dakota side that discharge into the BSRTMDL-5 segment during
Junhe.

110



Table 3.80 BSRTMDL-5, South Dakota NPS Load during June

!:wa . Non-point Source Load {fecal coliform/day)
SSessmer H
Segment HUGC_12 HU 12 NAME Croptand | Pasturefand |  Forest Built up Ss:\(;;?s Septics g:r!::n:: AFOs
1017920324C1 | Upper East Brule Creek i 5.83E+13 | 740E+12 | 188E+02 | 6.60E+06 | 0.00E+Q0 | 264E+09 ; 3.20E+12 | 0.00E+0O
101702032403 | West Brule Creek 6.62E+13 | 8.69E+12 } 1.83E+02 | 6.08E+06 : 0.00E+00 ! 3.04E+00; 3.62E+12 1.03E+14
101702032402 | Lower East Brule Creek 5.56E+13 | 9.72E+12 | 3.27E+03 | 6.08E+06 | 3.60E+11 | 2.99E+09 | 3.32E+12 | 8.58E+13
00t0-2 101702032404 | Upper Brule Creek 8.14E+13 | £.32E+13 | 3.37E+03 | 6.00E+06 | 0.00E+GD | 3.61E+09 | 4.71E+12 | 7.64E+14
101702032405 ; Lower Brule Creek 7.86E+13 | 1.36E+13 | 1.50E+04 | 6,08E+06 | 0.00E:+00 | 4,18E+09 | 464E+12 [ 3.10E+14
101702032206 | Big Ditch 6.47E+13 | 8.35E+12 | 4.27E+03 | 6.08E+06 | 0.00E+0C | 2.79E+09 | 3.58E+12 1.30E+13
101702032205 | Big Sioux River- Rock Crask 431E+13 | 7.48E+12 | 4.38E+03 | 6.09E406 | 231E+11 | 1.50E+09 | 285E+12 | 0.00E+Q0
0010-1 101702032207 § Mouth of the Big Sioux River 1.74E+13 | 6.91E+12 { 1.60E+03 § 6.12E+06 1 1.11E+12 { 855E+07 1 1.39E+12 | 0.00E+Q0



' 3.9.2 Pollutant Allocations

Wasteload Allocation _

There are no wastewater treatment plants or NPDES permitted anima! feeding
operations in the BSRTMDL-6 sub-watershed on the lowa side of the River.
Therefore, there are no wasteload allocations for the lowa portion of this TMDL. -
WLA's for South Dakota are calculated using the permit effluent limit and the design
flow. Detailed procedure for these calculations is described in Appendix C. These
WLA'’s apply from May 1% to September 30". The South Dakota WLA's for the
BSRTMDL-5 point source discharges are summarized in Table 3.81. This table
also includes information on the permit limit (i.e. the maximum wasteload allocation

concentratlon) and design flow.

Table 3.81 BSRTMDL-5 South Dakota WWTP Wasteload Allocations

Wasteload
allocation
Design concentration,
Permit Flow maximum WLA
Facility Name Number {mgd) {colonies/100 ml) {colonies/day)

City of Alcester, SD SDO021695 0.3 2000 2.27E+10
Coffee Cup Fuel Stop ' -
SD SD0027456 0.358 - 2000 2.71E+10

Load Allocations and Poliutant Lecad Reductions Needed

The load allocations for this TMDL are based on the discharges from the lowa and
South Dakota HUC 12’s that discharge to the BSRTMDL-5 segment, the loads from
the South Dakota hydrologic units, tributary streams, and the BSRTMDL-4 segment
of the Big Sioux River itself where it flows into the BSRTMDL-5 segment. The load
allocations are based on the assumption that all discharges into the Big Sioux River
from all sources must meet the sample maximum water quality standard of 235 E.
coli organisms/100 ml or 400 fecal coliform/100 ml converted to a daily load.

A review of the load duration curves for the Big Sioux and the tributaries that have
been monitored shows that the bacteria targets are exceeded at most flow
conditions, although by different sources with different delivery mechanisms. Four
representative flow conditions have been selected for the derivation of load
allocations and needed pollutant reductions. These are the 1%, 10%, 50%, and
70% load duration curve flow ranks (Tables 3.82 through 3.85). June load
estimates for non-point sources that are event driven and for cattle in the stream
sources have been selected as sufficiently representative. June is also the month
when most monitored fributary events occurred. See Appendix B, Procedures and
Assumptions for an explanation of load allocation development.
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Table 3.82 BSRTMDL-5 Allocations and Reductions for 1% rank flow

No. | HUC12 name Load Allocation * Existing Load * Reduction %
20 Upper Broken Kettle Creek 4.36E+11 3.58E+13 98.8%

22 Buil Run 1.96E+11 1. 41E+13 98.6%

23 L.ower Broken Kettie Creek 5.44E+11 6.68E+12 91.8%

24 Big Sioux River 2.73E+11 2.94E+10 none

25 Big Sioux River 2.83E+11 181E+13 . 98.5%

*Units for these loads are E. coli organisms/day.

| Table 3.83 BSRTMDL-5 Allocations and Reductions for 10% rank flow

No. . HUC 12 name Load Allocation * Existing Load * Reduction %
20 Upper Broken Ketiie Creek B8.83E+10 2.50E+12 96.6%

22 Bufl Run 3.97E+10 1. 11E+12 96,4%

23 Lower Broken Kettle Creek 1.10E+11 . 4.58E+11 75.9%

24 Big Sicux River 5.54E+10 ‘ 5.08E+00 none

25 Big Sioux River _A4.73E+10 7.81E+11 93.8%

*Units for these loads are E. cofi organisms/day.

Table 3.84 BSRTMDL-5 Allocations and Reductions for 50% rank flow

No. HUC 12 name Load Allocation * Existing Load * Reduction %
20 Upper Broken Kettle Creek 3.31E+1D 1.71E+12 098.1%

22 Bult Run - 1L 48E+10 7.64E+11 98.1%

23 Lower Broken Kettle Creek 4.13E+10 2.93E+11 85.9%

24 Big Sioux River 2.08E+10 5.43E+09 - nong

25 Big Sioux River : 1.77E+10 3.66E+11 95.0%

*Units for these loads are E. coli organisms/day.

Table 3.85 BSRTMDL-5 Allocations and Reductions for 70% rank flow

No. HUC 12 name Load Allocation * Existing Load * Reduction %
20 Upper Broken Kettle Creek 2.21E+10 : 1.62E+12 98.6%
22 Bull Run 9.93E+09 7.30E+11 098.6%
23 Lower Broken Kettle Creek 2.75E+10 2 TTE+11 90.0%
24 Big Sioux River 1.38£+10 5.37E+(09 nane
25 Big Sioux River 1.18E+10 3.16E+11 26.3%

*Units for these loads are £. colf organisms/day.

A review of the South Dakota load duration curves for the Big Sioux River and the
tributaries that have been monitored shows that the bacteria targets are exceeded
at high flow conditions. Four representative flow conditions have been selected for
the derivation of South Dakota load allocations and needed pollutant reductions.
These are the 0-10%, 10-40%, 40-70%, and 70-100%, see load duration curve
range (Tables 3.86). See Appendix C for explanation on the load aliocation
calculations.
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Tahle 3.86 BSRTMDL-5 South Dakota Allocations and Reductions for Various Fiow Percentile Range

Ifwa ¢ Load Allocation (fecal coliform/day) Existing L.oad (fecal coliform/day) Pergent Load Reduction
ssessmen .
Mmente HUC 12 HU 12 NAME 8-10% 10-40% | 40-70% : 70-100% | 0-10% 10-40% t 40-70% | 70-100% | 0-10% 1 10-40% | 40-70% 70-100%
Upper East ’
19170203241 B?ifie Creek 2.26E+11 | 7.94E+10 | 3.32E+10 | 1.55E+10 { 8.82E+12 | 1.60E+12 | 7.14E+10 | 297TE+10 | 97.4% | 95.0% 53.5% A47.7%
131702032403 | West Brule Creek 1.88E+11 | 4.56E+10 | 2.56E+10 ) 1.45E+10 ) 1.93E+11 | 3.04E+10 | 2.62E+10 | 2.82E+10 | 2.9% 0.0% 2.4% 48.7%
101702032402 | Lower East Brule Creek 2.97EH1 | 1.23E+11. | 4.54E4+10 § 1.80E+10 ; 215E+13 | 3.23E+11 | 1.32E+11 § 3.02E+11 | 98.6% | 62.0% 65.7% 93.7%
0010-2 101702032404 | Upper Brule Creek 3ATE+1] | 1.27E+11 | 6.37E+10 | 2.93E+10 | 1.20E+14 | 2.186+13 | 9.75E+11 | 4.08E+11 |-99.7% | 99.4% 94.5% 92.8%
101702032405 | Lower Brule Creek 3.31 Eﬁ 11 1.31E+11 | 5.65E+10 | 3.88E+10 | 4.33E+14 | 407E+12 | 3.90E+11 | 6.39E+10 | 99.9% | 96.8% 85.5% 39.3%
101702032206 | Big Ditch 3.08E+11 | 1.13E+11 | 4A.77E+10 §{ 2.60E+10 | 1.16E+13 | 210E+12 | 9.41E+10 | 3.92E+10 | 97.3% | 94.6% 49.3% 33.6%
Big Sioux River .
101702032205 Rock Creek 2.98E+11 | 9.73E+10 ] 4.48E+10 | 2.37E+10 [ 6.79E+12 | 1.23E+12 | 5.49E+10 | 2.29E+10 | 95.6% | 92.1% 18.5% 0.0%
0010-1 101702032207 | Mouth of the Big Sicux River | 1.41E+11 | 460E+10 | 2 1ME+10 { 1.12E+10 ¢ 3.39E+12 { 6,14E+11 { 2.75E+10 ¢ 114E+10 | 95.8% | 92.5% 23.0% 2.2%
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3.10 Margin of Safety for All Five TMDLs

The Margin of Safety (MOS) for all five of the Big Sioux River TMDLs in this
document is the same. The MOS is intended to provide a buffer for uncertainty in
the load evaluations. The MOS consists of conservative assumptions implicit in the
representation and modeling of non-point sources. The following are assumptions
that apply to all TMDL.s: ' '

» Upstream/downstream effect is not accounted for. This implicit MOS is
especially protective of the downstream stations since it assumes load
reduction from the upstream stations would not affect in-stream water quality
of downstream stations.

» There is no die-off of bacteria originating in HUC 12's adjacent to the Big
Sioux River or from the time of travel between the source within the sub-
watershed and the HUC 12 discharge location.

+ The water quality standard of a sample maximum of 235 E. coli org/100 ml or
400 fecal coliform/100 ml is used to evaluate all discharges to the Big Sioux
River and that these criteria must be met without considering dilution.

+ The maximum non-point source load as estimated by the Bacteria Indicator
Tool spreadsheet is always available for washoff.

¢ Bacteria die-off in manure storage tanks and lagoons is not included in the
ioad available for washoff calculations.

¢ TMDL load reduction in the mainstem segments are calculated using the
60th percentile of the measured load instead of the median load.

For point sources, i.e., wastewater treatment facilities, it is assumed that the facility
will monitor discharges for compliance with the water quality standards and disinfect
as needed. A margin of safety has not been applied to the wasteload allocations for
the municipal wastewater treatment plants since they are required to meet the water
quality standards at their discharge and to demonstrate this by monitoring, making
the uncertainty of compliance very low. -

3.11 Total Maximum Daily Load Calculation

The total maximum daily load for each of the five impaired Big Sioux River
segments are the water quality standard sample maximum of 235 E. coli
organisms/100 ml or 400 fecal coliform/100 ml. The total maximum daily load
equation is:

TMDL (alfowable load) = WLA (point source foads) + LA (non-point source loads) -
MOS (implicit reduction in the allocations to provide for uncertainty)

As noted in the margin of safety section, there is little uncertainty in the wasteload
allocation calculations for the wastewater treatment plants in the watershed. The
margin of safety reduction is implicitly applied to the non-point source load
allocations. The TMDL equation then becomes:
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TMDL = WLA + LA

For example, using a Load Allocation criteria of 235 E. coli org./100 ml at a glven
design flow the allocation is:

Load allocation =  (design flow, liters/second)*(235 E. coli org./100ml)*
{10 dediliters/liter, conversion)

This method of calculating the Load Allocations for all non-point source loads in the
48 lowa HUC 12 sub-watersheds includes all event driven non-point source, cattle
in the stream, and failed septic tank loads. Event driven loads are runoff from
livestock, wildlife, and built-up areas. -

4. Implementation Plan

An implementation plan is not a required component of a TMDL document but is a
useful and logical extension of TMDL development. Implementation plans provide
IDNR and SD DENR staff, partners, and watershed stakeholders with insight into
water quality problems and can point towards a strategy for improvement.

This strategy should guide the stakeholders and the IDNR and SD DENR in the
development of a priority based watershed plan that will implement best
management practices with the goal of improving the water quality of the Big Sioux
River and meeting the TMDL targets.

lowa. The analysis and modeling of the Big Sioux River watershed shows that
controlling livestock manure runoff and cattle in streams would need to be a large
part of a plan to reduce bacteria. Best management practices include feediot runoff
control; fencing off livestock from streams; alternative livestock watering supply; and
buffer strips along the river and tributary corridors to slow and divert runoff. In
addition to these sources, failed septic tank systems need to be repaired. The
regulation and enforcement of these requirements is delegated to the individual
counties. In addition, wastewater treatment plants need to control the bacteria in
their effluent, '

As noted in Section 2, open feedlots for cattle with a capacity of 1000 head or more
are registered with IDNR. As part of an agreement with EPA, called the lowa Plan
for Open Feed Lots, these operations will be required to have complete runoff
controls (to the 25 year, 24 hour storm) or reduce their operations to under 1000
head in 2006. There are currently 38 registered open feediots in the lowa part of
the Big Sioux and Rock River watersheds. As part of an implementation plan the
depariment can see how many of these plan on implementing run-off controls and
how many will be reducing below 1000 head. This is a high level of control and it
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sho'uld'be possible, with adequate monitoring, to see improvements in water quality
downstream of these feedlots. Since feedlots can have major impacts these
changes may provide significant pollutant reductions.

it would be useful to create a local watershed advisory committee that could identify
high priority areas within the Big Sioux River watershed where resources can be
concentrated for the greatest effect. The areas with greatest impact on the river are
adjacent to streams. In addition, priority best management practices should be
identified for implementation. Since the impairment problem occurs at almost all
flow conditions, solutions will need to be implemented for non-point sources with
event driven transport, non-point sources that behave like continuous sources such
as cattle in streams and failed septic tank systems, and continuous point sources
such as wastewater treatment plants.

South Dakota. The South Dakota data analysis and modeling shows similar issues
as those outlined for lowa. With only a few small municipalities located in the
project area on the SD side of the Big Sioux River, implementation needs to focus
on controlling livestock manure runoff and cattle in streams in order to restore the
recreational uses of the river. Best management practices will include animal waste
management systems; fencing off livestock from streams; alternative livestock
watering supply; and buffer strips along the river and fributary corridors to slow and
divert runoff aliowing filtration and bacterial decay to occur.

The SDDENR, in partnership with the South Dakota Association of Conservation
Districts, completed an inventory of all (large CAFO, medium animal feeding
operation, and small open feedlot) active and inactive animal feeding operations
within the Lower Big Sioux watershed.

A CAFO as defined in South Dakota is a lot or facility that stables or confines and
feeds or maintains animals for a total of 45 days or more in any 12-month period
and meets the associated criteria for large, medium, or small concentrated animal
feeding operations. Existing large South Dakota CAFOs that include operations
that feed at least 1,000 beef cattle, 700 dairy cows, or 2,500 head of hogs weighing
55 pounds or more had until September 30, 2005, to be permitted under the state’s
general water pollution control permit. Existing South Dakota CAFOs that signed a
Notice of Intent and did not meet the 2005 deadline have compliance schedules to
complete the permitting process.

The Agricultural Nonpoint Source (AGNPS) feediot-rating model was used to
assess all the smaller and medium sized AFOs identified in the inventory. Those
livestock facilities with a rating of 50 or above will be targeted for implementation.
This feedlot analysis, in conjunction with tributary monitoring data and landuse
analysis will be used to target individual 12-digit HUCs for implementation as well.
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Typically, the SDDENR works with the local county conservation districts in setting
up implementation projects. Because of the large project area for the Lower Big
Sioux River however, a multi-county agency or non-governmental organization may
serve as the local sponsor. The local conservation districts will need to be
intimately involved to ensure local buy-in during the implementation phase.

Currently wastewater treatment facilities that discharge to the Big Sioux River have
fecal coliform limits in effect from May 1 through September 30 as required by the
South Dakota Water Quality Standards. lowa’s fecal coliform and E. coli water
quaiity standards are in effect from March 15 through November 15. The fecal
coliform limits for the dischargers that discharge directly to the Big Sioux River in
these segments, will be extended within the Surface Water Discharge Permit
reissuance fo ensure lowa’s water quality standards will be protected.

5. Monitoring

Monitoring of the Big Sioux River mainstem will continue to be done by SDDENR at
their four historical ambient sites. This program operates four monitoring sites on
the lowa reach of the Big Sioux River, at Canton, Hudson, Alcester and Richland,
South Dakota. Data collected at these four sites is used by the IDNR for its
biannual water quality assessments (305b report) of the Big Sioux River. IDNR wili
continue monthly Rock River ambient monitoring at the site near Hawarden.

Due to resource limitations, there are not any plans to continue targeted TMDL
monitoring of the mainstem BSR, Rock River, or other tributaries. The existing
ambient monitoring being done by South Dakota and lowa provides only minimal
information for water quality assessment and evaluation of the effectiveness of
watershed best management practices. To really understand the Big Sioux River
pollutant problems and effectively manage their impact through improvements to
controis, additional targeted monitoring is needed.

Phasing TMDLs is an iterative approach to managing water quality that is used-
when the origin, nature and sources of water quality impairments are not completely
understood. In Phase 1, the waterbody load capacity, existing poliutant load in
excess of this capacity, and the source load allocations are estimated based on the
resources and information available.

- These five TMDLs represent Phase 1 in the development of a project to improve
Big Sioux River water quality. The value of these evaluations and the effectiveness
of their follow-ups are dependent on local activities to improve conditions in the
watershed. Without the efforts of watershed citizens, implementation of practices
that will remedy the Big Sioux River impairment may not occur. What is needed in
a second phase are stakeholder driven solutions and more effective management
practices. Continuing targeted monitoring will determine what management

118



practices result in load reductions and the aftainment of water quality standards.
Summarizing, renewed targeted monitoring will:

¢ Assess the future beneficial use status;
« Determine if water quality is improving, getting worse or staying the same;
¢ Evaluate the effectiveness of implemented best management practices.

The first phase of the Big Sioux River watershed improvement plan is contained in
these five TMDLs that set specific and quantified targets for pathogen indicator
concentrations in the river and allocate allowable loads to all sources. An effective
Phase 2 will require the participation of the watershed stakeholders in the
~ implementation of poliutant controls and continued water quality evaluation. This will
require continued targeted monitoring, thorough appraisa! of the collected data, the
readjustment of allocations, and the mod:flcatlon of management practices as
shown fo be necessary.

6. Public Participation

lowa. The department has put together and implemented a plan to inform the public
and stakeholders and get input and response for Big Sioux watershed TMDL project
reports and activities. The plan has included three public meetings held in June
2005 at three locations in the Big Sioux River watershed. Two other meetings that
included discussion of the Big Sioux TMDL took place at meetings of the Plymouth
and Lyon County Soil and Water Conservation Districts (SWCD).

The dates and locations of the public meefings were:

June 17, 2005 West Lyon Comm School, City of Inwood, Lyon County. (8
attendees)

June 21,2005 City of Hawarden, Plymouth County (8 attendees)

June 21, 2005 City of Sioux Center, Sioux County (13 attendees)

The public and stakeholders attending these meetings included farmers, livestock
producers, county conservation staff, municipal staff, engineering consultants,
bankers, Natural Resource and Conservation Service (NRCS) staff, reporters,
county public health staff, and. university students. Comments received at these
public meetings were noted, summarized, and have been and continue to be
reviewed and considered. '

The dates and locations of the other two stakeholder meetings were:.

June 23, 2005 Plymouth County SWCD Focus Meeting, Le Mars (9 participants)
June 28, 2005 Lyon County SWCD Focus Meeting, Rock Rapids {11 participants)
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The Plymouth County meeting included SWCD commissioners, representatives of
the Pork Producers, the Plymouth County Cattlemen’s Association, rural water
associations, and NRCS. The Lyon County meeting included SWCD
commissioners, representatives of the Catllemen’s Association, rural water
associations, landowners and livestock operators. The water quality problems in
the watershed were discussed at length in these meetings and comments made
have been considered during the development of this document.

A second series of public and stakeholder meetings were held in the watershed with
the release of the draft TMDL. The purpose of these meetings was to provide
information related to the draft TMDL and to obtain public and stakeholder input and
comment on TMDL development and conclusions. Comments received were
reviewed and given consideration and, where appropriate, incorporated into the
TMDL.

The dates and locations of the second series of stakeholder meetings were:

March 9, 2006 Rock Rapids Community Center (34 attendees)
March 9, 2006 Hawarden Community Center (27 attendees)

South Dakota. Presentations regarding the progress of the TMDL Assessment
Project were made during monthly meetings of the Lincoin County Conservation

~ District (Canton, SD) and the Union County Conservation District (Etk Point, SD).

A series of public and stakeholder meetings will be held in the watershed with the
release of this draft TMDL. The purpose of these meetings is to provide information
related to the draft TMDL and to obtain public and stakeholder input and comment
on TMDL development and conclusions. Comments received will be reviewed and
given consideration and, where appropriate, incorporated into the TMDL.
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Appendix A — List of Available E-files for lowa

The first part of this list of electronic spreadsheets, maps, and GIS coverages
consists of fourteen spreadsheets that include most of the key data and analysis
used in the development of this TMDL report. These spreadsheets and the
procedures and assumptions in them are documented and described in detail in
Appendix B, Procedures and Assumptions. They are accessible using widely
available spreadsheet software and can usually be distributed by email.

The second part of the list includes spreadsheets that are not as well documented
and explained and which are more peripheral to TMDL analysis and development;
maps of the watershed and streams including monitoring sites; information such as
duration curves and monitoring data in less accessible formats such as the
hydrograph software used in the project autosamplers; and ArcView GIS coverages
(Other Development E-files section).

Key Data and Analysis Spreadsheets
1. BSR direct BIT.xls — This spreadsheet distributes non-point source bacteria
loads by the 25 BSR directly draining HUC 12’s and by the month of the
year.

2. Rock BIT.xls - This spreadsheet distributes non-point source bacteria loads
by the 23 Rock River HUC 12's and by the month of the year.

3. BSR direct delivery.xls — Non-point source load delivery estimates for the
BSR directly draining HUC 12's. Includes bacteria die off calculations.

4. Rock delivery.xls - Non-point source load delivery estimates for the Rock
River HUC 12's. Includes bacteria die off caiculations.

5. Mud Creek Time of Travel.xls — Estimated time of travel for design flows from
the lowa/Minnesota border to the BSR.

6. Rock River Time of Travel.xls - Estirﬁated time of travel for design flows from
the lowa/Minnesota border to the BSR.

7. Little Rock River Time of Travel.xls - Estimated time of travel for design flows
from the lowa/Minnesota border to the BSR.

8. Rock River data.xls — Rock River monitoring data and tributary design flow
estimates.
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9. BSR direct wwip.xis — This spreadsheet includes the calculations for the
development of the WLA's for the wastewater treatment facilities in the BSR
directly draining watershed.

10.Rock wwtp.xls - This spreadsheet includes the calculations for the
development of the WLA’s for the wastewater treatment facilities in the Rock
River watershed.

11.MN allocations.xis — Calcuiations of the load allocations for the Minnesota
part of the Rock River watershed.

12.Stream data .anaiysis.xls —~ This spreadsheet includes the data and analysis
of the four streams monitored streams used to develop delivery ratios and
design flow conditions for bacteria loads.

13.BSR direct aliocations and reductions.xls — Calculation of the BSR directly
draining HUC 12 allocations, existing loads, and reductions needed.

14.Rock allocations and reductions.xis - Calculation of the Rock River HUC 12
allocations, existing loads, and reductions needed.

Other Development E-files

o BSMaps folder- Contains maps of the entire BSR watershed, the lowa
targeted TMDL monitoring sites, and the SD DENR mainstem and tributary
monitoring sites.

¢ Hydrographs folder — Contains hydrographs from the 7 autosamplers for
2002 and 2003 as well as concenfration data and charts of measured
concentration vs. flow.

» Loading Rates folder — Contains event data and flow estimates, both daily
and hourly for each auto-sampler site. '

e Source inventory folder — Estimates of source locations and load
guantification. '

o BSR direct livestock distribution by huc 12.xls — This is where the
distribution of livestock by type and HUC 12 is made.

o County deer population est2004.xis — Deer population estimates by
_county.

o lyonpop.xls — Census blocks for Lyon County. Used to estimate
septic tank numbers.
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o plymouthpop.xls - Census blocks for Plymouth County. Used to

estimate septic tank nhumbers. ,

o siouxpop.xls — Census blocks for Sioux County. Used to estimate
septic tank numbers.

o RV gage characteristics.xls — USGS gage data used to calibrate and
check estimates.

ArcView GIS folder — This folder contains ArcView project and theme files showing
the digitized streams, elevation changes, HUC 12's, HUC 12 discharge locations,
wastewater treatment plants, impaired river segments, and tables of distances.
ArcView 3.2 is required to view these folders.

Big Sioux River Model Project — There are three Views in this Arcview project
and several layout maps. The three views are BSR model, Rock model, and
NPS loads. The BSR model includes the Big Sioux River layout and themes
and the direct discharge HUC 12's, SD DENR mainstem monitoring sites,
stream elevations, model kilometer markers, land uses, clipped census
blocks by county for septic tank evaluation, wastewater treatment piant
locations, and river and tributary lengths. The Rock River model includes all
of the same types of coverages that the BSR model has only for the Rock
River. The Rock River model also includes distances, elevations and slope,
model kilometer markers, and locations of HUC 12 discharges for the two
main tributaries from Minnesota, Mud Creek and the Little Rock River. The
NPS load view includes both the Rock River and BSR direct discharging
HUC 12’s and the locations of registered animal feeding operations.

TMDL 1 Project — Contains spatial information and tables showing the
impaired TMDL 1 segment, associated HUC 12's, HUC 12 discharge
locations, and modei kilometer measurements.

TMDL 2 Project — Contains spatial information and tables showing the
impaired TMDL 2 segment, associated HUC 12's, HUC 12 discharge
locations, and model kilometer measurements.

TMDL 3 Project — Contains spatial information and tables showing the
impaired TMDL. 3 segment, associated HUC 12’s, HUC 12 discharge
locations, and model kilometer measurements.

TMDL 4 Project — Contains spatial information and tables showing the

impaired TMDL 4 segment, associated HUC 12's, HUC 12 discharge
locations, and model kilometer measurements.
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TMDL 5 Projec’t— Contains spatial information and tables showing. the
impaired TMDL 5 segmeni, associated HUC 12's, HUC 12 discharge
locations, and model kilometer measurements.
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Appendix B, Procedures and Assumptions for lowa TMDL
Calculations |

This appendix consists of a sequential guide to the spreadsheets and procedures
used in the development of the Big Sioux River bacteria TMDLs. It begins with an
evaluation of the bacteria sources and ends with load allocations and reductions
needed.

- E. coli and Fecal Coliform Pathogen indicator Bacteria

The 2002 305(b) water quality assessment, the basis for the impaired listing of the
Big Sioux River segments, used fecal coliform as pathogen indicator bacteria since
this was the water quality standard at the time. Then, effective July 17, 2003,
another pathogen indicator bacteria, E. coli, replaced fecal coliform in the lowa
water quality standards. E. cofi are a subset of fecal coliform bacteria and research
has indicated that E. coli are a better indicator of fecal contamination by warm-
blooded animals. '

This TMDL report has been developed during the period of transition from one

standard to the other. Since there is currently no EPA approved analytical method

for measuring E. coli, an equivalent £. coli to fecal coliform conversion has been

used that is based on comparabie risk of illness for primary recreational contact"
rather than an organism-to-organism ratio. The equivalent fecal coliform values are

calculated based on an E. cofito fecal coliform comparable risk ratio of 1 {0 1.6.

Table B.1 E. coli to fecal coliform risk ratio

E. coli (organisms/100ml} Fecal Coliform {organisms/100ml)
126 ‘ 202
235 376
630 1008
2880 4608

The effects that this fransition has had on the development and writing of this
document are: |
« References for fecal coliform loads from various sources are more available
and tested than those for E, coli.
¢ Die-off calculations have been performed using fecal coliform since many of
the equations were developed for them,
¢ The maximum E. coli value that is available in the SDENR data is 2,420-
organisms/100 ml, in bacterial terms a fairly small number. During events
the fecal coliform counts go into the millions. This means that a relationship
between flow and E. coli cannot be established and the more reliable fecal
coliform measure needs to be used for this purpose.
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¢ For consistency, to avoid confusion, and because the new water quality
standards use E. coli, nearly all pathogen indicator values in the TMDL
document itself are expressed as E. coli organisms/100 mi although this has
required the frequent translation of fecal coliform to E. coli.

¢ Most of the spreadsheets used in the development of the TMDLs use fecal
coliform that is translated to E. coli as a last step before being incorporated
into the main document.

The Modified EPA Bacteria Indicator Tool (BIT); Inventorying and Estimating
Non-point Source Bacteria Loads

There are two spreadsheets used to develop the non-point source loads to the Big
Sioux River, BSRdirectBIT.xls and RockBIT.xls that are based on the EPA Bacteria
Indicator Tool. This tool was designed to provide input to the Hydrological
Simulation Program FORTRAN (HSPF) for non-point source bacteria loads. For
this report, it has been modified by the IDNR in two separate spreadsheets to
estimate fecal coliform loads available for washoff from each of the 23 twelve digit
HUCs in the lowa Rock River watershed and the 25 twelve digit HUCs in lowa that
directly drain to the Big Sioux River (BSR). The loads are input to a straightforward
hydrologic model based on the Manning equation and HSPF is not used.

The animal numbers have been spatially distributed to the 23 Rock River and 25
BSR direct HUC 12's using GIS methods developed by IDNR. This method
incorporates CAFO and AFO registration and permitting data bases, surveys of
buildings and feedlots using aerial infrared photography done in 2002, and livestock
statistics and numbers from county by county counts.

The landuse information comes from 2002 IDNR coverages that have been
consolidated into the four landuses found in this spreadsheet. A number of
modifications have been made to the original EPA worksheets and some additional
worksheets have been added to accommodate the needs of the project. The
assumptions about the distribution and timing of manure application have been
made based on advice from lowa Department of Agriculture and Land Stewardship
(IDALS) staff, IDNR field and central office staff, and locally based field
assessments. These assumptions will be reviewed and adjustments made as
better information becomes available for follow-up phases of this project. Notes on
assumptions and references can also be found in the individual worksheets.

There are three worksheets in each of the BIT spreadsheets that provide loading
input for evaluation of non-point source loads. These worksheets are named ‘cattle
in stream’, 'septics’, and ‘“total loads’.

The first two, ‘cattie in streams' and ‘septics’, are used to estimate loads from

sources that are assumed to be constant through the times that they are significant.
For cattle in streams, this includes the grazing season, from April to November, and
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adjusts by the month, i.e., cattle spend more time in the stream during the warmer
months. For failed septic tank systems, the loads are assumed to be continual and
steady. In both the ‘cattle in streams’ and ‘septics’ worksheets the bacteria load
die-off has been estimated from the time of travel and die-off rate for each of the 23
Rock River HUC 12s and 25 Big Sioux River direct HUC 12’s. :

The third worksheet (‘total loads’) sums up the maximum fecal coliform load
available for “wash-off” during a precipitation event for each month of the year. This
represents the potential for non-point source loads. There are four land use
categories in the BIT spreadsheets that are consolidations of the 16-landuse types
in the IDNR GIS coverages. The land use categories are:

» Cropland - includes the alfaifa, corn, soybean, and “other rowcrop” land use
types.

e Grazed pastureland — includes only grazed grasstand landuse. It is assumed
that all grazing cattle manure except that from catile in streams is deposited
on this type.

« Forest and ungrazed pastureland — Includes three types of forest;
bottomland, coniferous, and deciduous; and two types of pasture, ungrazed
grasslands and CRP grasslands. It is assumed that the only fecal coliform
loads to this category are from wildlife.

+ Built-up areas - Includes roads, commercial/industrial, and residential
categories. These three types are used in the Built-up worksheet to estimate
loads.

in the worksheets for the four land use categories the total bacteria accumulation
from wildlife and the different livestock types is estimated month by month. The
maximum number of fecal coliform organisms that is available for washoff is 1.5
times the maximum daily accumulation in the warm months (April to September)
and 1.8 in the colder months (October to March). The fotal loads by landuse and
HUC 12 are calculated in the worksheet ‘HUC 12 monthly total loads’. The
maximum loads from the four landuses are summed in the ‘total loads’ worksheet
by HUC 12 and then by month of the year.

All of the HUC 12 total fecal coliform daily loads from the BIT spreadsheets for the
months of April, June, and October are input into the spreadsheets Rock
delivery.xls and BSR direct delivery.x!s. In these spreadsheets the delivered load,
accounting for time of fravel die-off and the delivery ratio, is calculated. The
resulting delivered loads from each HUC 12 for April, June, and October are found
in the report tables for each TMDL labeled Livestock, wildlife and built-up area
event NPS loads. April and October are months when manure application is usually
at its maximum and June is a month when there are high manure application rates,
maximum numbers of cattle in the stream, and the month when most precipitation
events were monitored. Only the highest delivery ratio, 35%, is used for the months
of April and October in these worksheets. For the month of June, all four of the
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delivery ratios, 35%, 1%, 0.1%, and 0.01%, were used because June is the design
period for load allocations and reductions.

Time of travel, bacteria die-off, delivery ratios, and load allocations and reductions
are described in the following sections.

Estimating Time of Travel

The time of travel from the bacteria sources to the Big Sioux River is an mportant
value in the calculation of bacteria die-off. It is used to estimate bacteria die-off that
occurs from each of the wastewater treatment plants, HUC 12 discharge locations,
and loads from the three Minnesota streams contributing to the Rock River
watershed.

The length of the streams tributary to the Big Sioux River has been measured and
digitized using IDNR one meter resolution infrared aerial photography and USGS
7.5 minute topographic map GIS coverages. A system of kilometer markers has
been laid over the digitized streams, as have the 10-foot contour elevations from
the USGS 7.5 minute maps. The length of the segments between contours and the
change in elevation has been used to calculate the average slope between contour
lines. Figure B.1 shows an example of the way the Rock River watershed streams
have been laid out where Mud Creek and the Little Rock River flow into the
mainstem Rock River.
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Figdre B.1 Layout example

For each segment between contours the Manning equation is applied to est;mate
the time of travel as shown here.

Solve for:

d = mean depth = hydraufac radius, meters

A= x-section area, m”

v = stream velocity, meters/second

ToT = time of travel, seconds or hours or days

0= (\/m Xw) 4°?) Known

35) Q = flow, m¥/s
[ (”/ \/_Xi/ W)]( S = slope, meter/meter
A=w=d ' n, roughness, unitiess
v=0/A W = channel width, meter

L = segment length, km
Tol' =v/L 131



The bank-to-bank width for each slope segment has been estimated by taking
several measurements from the aerial photography coverage taking care to avoid
sand bars, cut banks, and tree covered areas. These measurements are then
averaged for each segment (see the ‘width’ worksheets in the Mud creek, Rock
River, and Little Rock River time of travel spreadsheets). The channel roughness is
obtained from standard tabies and adjusted upwards as the calculations move
upsiream, i.e., the smaller a stream gets the higher the roughness factor. The
range used is from 0.035 to 0.045 depending on the stream size.

The stream flow for Mud Creek, Rock River, and the Little Rock River have been
estimated for three design conditions based on data collected during and after
precipitation events and at regular monthly intervals in 2002 and 2003. The
monitoring sites for Mud Creek and the Liftle Rock River were where the streams
‘crossed from Minnesota into lowa and where they flowed into the Rock River.
Auto-samplers with continuous flow estimating were used at the confluences of Mud
Creek and the Litfle Rock River with the Rock River. The Rock River was
monitored where it crossed into lowa, at the Rock Rapids USGS gage, and at the
Rock Valley USGS gage.

Event flows and concentrations were used to estimate the high flow conditions.
These events were infrequent but the measured flows were significantly higher than
the typical monthly measurements. The high flows at the border for each stream
were matched against the high flows at the confluence with the Rock, or, in the
case of the Rock River itself, the flows at the border were matched against the Rock
Rapids and Rock Valley USGS gages. The flow estimates for the three design
conditions can found in the Rock River Data.xls spreadsheet. The monitoring site
numbers in the spreadsheet match those on the Figure 3 site map.

The difference between the upstream flow at the border of each stream and the
larger flow at the downstream sampling site is added equally to each kilometer. of
stream length between the two sites. The flow added to each slope segment is
added based on its length. A segment 2.5 km long and with an incremental flow
increase of 2 cfs per km would have a flow equal to the segment upstream of it plus
5 cfs (2 ofs/km®2.5 km). This segment flow then becomes the upstream flow to the
next slope segment and the incremental flow is then added to it and so on down
stream.

For the Little Rock River, a large tributary, Otter Creek, was not monitored. The
flow for this stream was estimated by land area proportiona! to.the land area of the
watershed that was monitored. This flow was introduced into the Little Rock River
slope segment at its confluence with Otter Creek. The flow calcuiations for the
individual stream slope segments are in the ‘high flow’, ‘low flow’ and ‘very low flow’
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worksheets in the Time of Travel spreadsheets for each of the streams. These
worksheets also contain specific references to the data used from the Rock River
Data.xls spreadsheet.

There is another worksheet in Rock River Data.xls called ‘hydrocheck’ that has
been used to do a water balance between the flows measured in Mud Creek,
mainstem Rock River, and the Little Rock River and the flows measured at the
Rock Valley USGS gage. The total of the three upstream flows should equal the
flow at the Rock Valley gage for the same time period. Twelve sets of data for the
three-stream total and the Rock Valley gage were regressed and the r-squared was
0.992, a very good correlation. Some of the data was not included in the regression
because there was missing flow data for one of the three streams or field notes
indicated that there had been a problem with the ISCO samplers on the day of
interest.

Making the assumption that the hydraulic radius is the same as the average depth
for channels that are much wider than they are deep, enough information is
available to solve the Manning equation for mean depth (d). From this the cross-
sectional area (A), velocity (v), and time of travel (ToT) can be estimated for each
individual slope segment. Adding the individual slope segments’ time of travel
~ together gives the total time of travel for the entire stream reach.

Direct time of travei estimates as described above were made for the entire length
of the lowa reaches of the Rock River, the Little Rock River, and Mud Creek at each
of the three flow conditions; high, low, and very low ail the way to the confluence
with the Big Sioux River. The Rock River watershed wasteload allocations for
wastewater treatment plants and the load allocations for Minnesota used these
times of travel to estimate die-off from the discharge location to the Big Sioux River.

For the Rock River HUC 12 discharges, including non-point source event run-off
and for the continuous non-peint sources - cattle in stream and failed septic tank
systems - time of travel estimates were made using velocity averages for the
tengths of Mud Creek (high = 0.495 m/s, low = 0.245 m/s, very low = 0.127 m/s)
and the Rock River (high = 0.747 m/s, low = 0.438 m/s, very low = 0.315 m/s) at the
three flow conditions.

For the wastewater treatment plants and the non-point sources in the HUC 12s that
discharge direcily to the Big Sioux River, the Mud Creek time of travel and velocity
averages were used since Mud Creek was most like the streams draining these
sub-watersheds.
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Estimating Bacteria Die-off

Fecal coliform bacteria die-off between the source and the Big Sioux River was
estimated using the time of travel as calculated above and a decay coefficient in the
standard exponential equation used for this purpose. The equation is:

C,=Co/e"

Where: Co = Initial bacteria coi;nt as a concentration of organisms
per 100 miliiliters or liters or as a daily load, organlsms per day
immediately below the discharge.

Cx = Concentration or daily load at a point distance ‘X
downstream of the discharge.

k = first order decay coefficient, 1/day
t = time of travel, days

This form of the equation is used to estimate the fecal coliform loads delivered to
the Big Sioux River. To estimate the allocations to a source that is some distance
from the impaired river segment the following equation form is used:

= Cy €'

Where: C, is the allocation at the discharge location taking into account
the decay that will take place before the load gets to the
impaired stream.

The first order decay coefficient used throughout the die-off calculations used for
the Big Sioux TMDLs is 0.96 .per day. This is the median coliform disappearance
rate from 30 in-situ studies described in the EPA document Rates, Constants, and
Kinetics Formulations in Surface Water Quality Modelfing (2" edition) EPA/600/3-
85/040.

Time of travel and bacteria decay is incorporated in the two loading spreadsheets,
Rock BIT.xls and BSR direct BIT.xls, in the cattle in streams and septic tank
worksheets; in the two delivery spreadsheets associated with the loading
spreadsheets, Rock delivery.xis and BSR direct delivery.xls; the wastewater
treatment plant wasteload allocations spreadsheets, Rock wwip.xfs and BSR direct
wwip.xls; and the Minnesota loads and allocations spreadsheet called MN
allocations.xls.
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Bacteria die-off can be a big factor for sources that are a good distance from the Big
Sioux River, especially in low flow conditions when velocity decreases and time of
travel increases. The load allocations for the three streams that cross from
Minnesota show this in that there are load allocations at high flow but none at low or
very low flows.

Estimating Delivery Ratios and Design Flow Conditions

Delivery ratios as used in these load and allocation calculations are the ratio of the
load measured in the stream by monitoring and the load at the sources as
estimated with the modified EPA Bacteria Indicator Tool spreadsheets. Four
streams draining nine HUC 12's were monitored for two years by auto-samplers
located near their confluences with the Big Sioux River. The data collected
included event samples, monthly samples, and continuous flow. These streams
" were Sixmile Creek, draining three HUC 12’s, Indian Creek draining two HUC 12’s,
Westfield Creek draining one HUC 12, and Broken Kettle Creek draining three HUC
12's.

The delivery ratios are affected by assumptions made in the loading worksheets for
the nine HUC 12's in the watersheds of these streams as well as the relatively short
time (two years) that targeted monitoring was done. The delivery ratios are used
only to estimate the fraction of the non-point source loads that need a precipitation
event to have an impact. The ratio is the percentage of the maximum load that is
estimated to be available based on livestock and wildlife manure in croplands,
pasture, and forest and runoff from built-up areas. It is assumed that some fraction
(the delivery ratio) of the entire load from each HUC 12 is delivered to the HUC 12
discharge location,

There are two spreadsheets that include calculations for approximating a delivery
ratio and estimating the design flow conditions. These are the sftream data
analysis.xIs and the BSR direct allocations and reductions.xls spreadsheets. The
stream data analysis.xls spreadsheet contains three worksheets for each of the four
monitored streams: |

¢ ‘(stream name) data’ - These worksheets consist of the monitored flow and
concentration data from the autosamplers sited near to where the streams
flow into the Big Sioux River. The samplers were installed in 2002 and 2003
to collect continuous flow data and concentration data during precipitation
events when the stream flows increased significantly. The data has required
analysis and review to match the event concentration data with the correct
flow. It was found that daily average flow did not represent the fiow for a
given event sample’s concentration. By going back to the hydrograph and
matching the time sample bottles used in the composite event sampling were
taken to the hourly flow, it was found that the correlation between flow and
concentration was greatly improved. This was especially true for event data.
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The r-squared for a regression of the Sixmile Creek 2002 event data when
hourly values are used is 0.833. There are three flow values for the event
data that were evaluated,

1. The instantaneous flow and grab sample concentration taken when the
samples were collected. This may or may not represent event related
conditions depending on how elevated the stream flow is at the time.

2. The average daily flow of the stream caiculated from the auto-sampler
hydrograph. This flow value often does not accurately portray the real flow
conditions when an event sample is taken by the auto-sampler, particularly
for the four rather flashy small streams monitored.

3. The hourly flow from the auto-sampier ﬁydrograph that could be matched
to the time that specific sampler bottles were filled. As noted above, using
this flow much improved the correlation between flow and concentration.

The evaluated data from these worksheets is used in the flow worksheets to
provide data for flow and load duration curves and for the regression
equations relating flow and concentration.

‘(stream name) flow’ — The flow worksheets include all of the 2002 and 2003
average daily flow data for each of the four monitored streams as well as the
evaluated flow and concentration data from the data worksheet. The flow
data approximates the recreational use season when the auto-samplers
were installed, April through November.

The daily flow data is used to generate the flow and load duration curves
found in these worksheets. The flow and concentration data from the data
worksheet is piotted against the TMDL target load on the load duration.curve.
Multiplying the daily flow values times the target concentration of 235 E. coli
org/100 m! converted to a daily load and plotting it as a percent load
recurrence generates the curve representing the target load as shown in
Figure B.2. By examining the load duration curve the hydrological conditions
where the water quality problem occurs can often be determined. If the
problem occurs at higher flows then it is likely caused by non-point source
run-off and if it is ocourring at lower flows then the problem is related to
continuous point sources such as wastewater treatment plants. The load
duration curves for the four streams tributary show that the target
concentration {converted to a daily load) is exceeded through almost all flow
conditions. -
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Six Mite Creek Load Duration Curve 2002 and 2003 data
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Figure B.2 Sixmile Creek Load Duration Curve

Often what is done to evaluate a ioad duration curve is to divide it into flow
conditions. For example, EPA’s Bruce Cleland, who has studied the use of
load duration curves and their application to TMDL’s, divides them in to five
flow regions, 0-10% = high flows, 10-40% = moist conditions, 40-60% = mid-
range flow, 60-90% = dry conditions, and 90-100% = low flows. The median
of the monitoring data for each of these flow zones is then plotted along with
the data points themseives.

Typically the flow duration curve, from which the load duration curve is
derived, is based on data from a USGS gage and there are several years of
daily flow data available. The flow duration curves for these four streams are
based on flow data from only two years. This means that there is a chance
that the ends of the flow duration curve, the highest and lowest flows, are not
included. ' :

For these TMDL's, where the bacteria water quality problems occur across
most of the flow ranges, four flow duration rank conditions have been used.
These are the 1%, 10%, 50%, and 70% flows. The 1% rank captures the
impacts of significant run-off events and the 10%, 50%, and 70% ranks
describe the continuum of decreasing concentrations from run-off and the
increasing impacts from continuous sources such as cattle in the streams,
failed septic tank systems, and wastewater treatment plants.

The evaluated flow and concentration data is alsc used in this worksheet o
define the relationship between flow and concentration. This relationship is
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estimated using a non-linear power regression equation. Bacteria data from
a mix of event and monthly monitoring typically does not show a linear
relationship between flow and concentration and the Big Sioux monitoring
data is no exception. At lower flows when the loads are from continuous
sources and there are not any loads from run-off, the concentration and flow
remain in a constant relationship. At higher flows when run-off from livestock
and wildlife manure is the biggest factor, the bacteria concentrations rise
very rapidly, usually more rapidly than the hydrograph. This is why power
equations are used here to describe the relationship between flow and
concentration.

Finally, the flow at the four flow percentile ranks, 1%, 10%, 50%, and 70%
has been calculated for each of the four monitored streams. The regression
equation is then used fo estimate the bacteria concentration for the flow at
the four ranks. A chart of the data and the flow/concentration regression
equation for the Sixmile Creek monitoring is shown in Figure B.3. Table B.1
shows the flow for the design percentile flow ranks and the bacteria
concentration calculated for each flow using the regression equation.

- 2.4043
flow vs. fecal count for 2002 and 2003 data y = 0.0004x
R? = 05443
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Figure B.3 Sixmile Creek data regression, flow vs. concentration
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Table B.2 Application of the regression equation to the Sixmile Creek flow
percentile ranks ,

flow duration design
percentile flow, lis fecal col. org./ 100 mi
©.1 percentile 5020 316010
1 percentile 1916 31183
10th percentile 1285 11943
50th percentile 521 1359
70th percentile 304 373
80th percentile 228 - 187

The flows at the percentile ranks and the associated bacteria concentrations
are used in the loading worksheet to calculate the non-point source delivery
ratio.

‘(stream name) loads’ — This worksheet estimates the delivery ratio for each
of the four monitored streams at each of the four design flow condition ranks
(1%, 10%, 50%, and 70%). This involves converting the design flows from
liters per second to liters per day and the associated fecal coliform
concentrations from organisms per 100 milliliters to organisms per day based
on the daily flow. The non-point loads for the HUC 12's in the watersheds of
the monitored streams were added together for each and this became the
available run-off load for the whole stream watershed from these sources.

For the purposes of figuring the delivery at the decreasing flow rank
discharge values, it has been assumed that the entire load for the
concentration associated with the discharge is from non-point source run-off.
This means that the fraction of the watershed load delivered drops a lot as
the flow and concentration of bacteria in that flow decreases. This makes
sense because runoff should hardly be a factor when the precipitation
transport mechanism is no longer available. Table B.2 shows the delivery
ratio estimate for the four flow ranks for Sixmile Creek where the total fecal
.coliform load for the three HUC 12’s in this watershed has been estimated to
be 2.90 E+15 org/day.

Table B.3 Sixmile Creek NPS delivery ratio estimate
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Design Existing load estimate | Existing NPS load est. | Delivery ratio,
Design flow | flow at | at design flow, fecal | for the watershed, | June loading
duration, % interval, Ifid | col. org/day fecal col. org/day estimate, %
0.1 percentite 4.34E+08 1.37E+15 290 E+15 20.5%
1 percentile 1.66E+08 | 5.16E+13 290 E+15 1.1%
10th percentile 1.11E+08 | 1.33E+13 2.90 E+15 0.3%
50th percentile 4.50E+Q7 6.11E+11 290 E+15 0.01%
70th percentile 2.63E+07 9.81E+10 2.90 E+15 0.002%

The delivery ratios for the watersheds were variable at the design flow
conditions. Westfield Creek is an anomaly because its watershed is a large
HUC 12 whose landuse is mostiy cropltand but which received a fairly small
number of cattle and other livestock in the distribution. The monitoring data
shows a large run-off event bacteria load but the BIT spreadsheet estimates
a small load available for washoff because there are few animals. What is
going on here is that manure from other HUC 12's is being applied to the
cropland in the Westfield Creek watershed or the livestock distribution is not
accurate for this HUC 12.

The estimated delivery ratios and flows at the design percentile rank are used in the
nonpoint source load allocations and reductions spreadsheet.

Estimating Load Aliocations and Reductions

There are two spreadsheets that include the calculations for the load allocations
and the load reductions needed for the lowa parts of the Rock and Big Sioux River
watersheds.  These spreadsheets are called BSR direct alfocations and
reductions.xfs and Rock allocations and reductions.xls. The delivery ratio for the
lowa part of the Big Sioux and Rock HUC 12 sub-watersheds is derived in the
worksheet called ‘delivery ratios’. The areal flow for each of the design flow
conditions based on the HUC 12 area is also derived on this worksheet.

The delivery ratios for the four design flow rank conditions, 1%, 10%, 50%, and
70%, are the average of the estimated delivery ratios for the monitored streams
excluding Westfield Creek. Westfield Creek is anomalous because the small
number of animals assigned to its watershed in the livestock distribution does not
reflect the high percentage of cropland that has manure applied to it from outside
the Westfield Creek HUC 12. This means that the load estimate from the event
monitoring greatly exceeds the load predicted in the BSR dlirect BIT.xIs spreadsheet
where the loads are the result of animal numbers in the HUC 12.

. The approximated delivery ratios for the design flow conditions are 0.35 for the 1%
flow rank, 0.01 for the 10% flow rank, 0.001 for the 50% flow rank, and 0.0001 for
the 70% flow rank. These values make sense in that one hundred percent delivery
to the Big Sioux River doesn't happen during a precipitation event and because the
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delivery of the load available for washoff should rapidly decrease with the
disappearance of the event transport mechanism.

The other values calculated in the ‘delivery ratios’ worksheet are the average flows
based on area for the design flow ranks in the monitored watersheds. These
.average flows for the design flow rank conditions are 7900 liters/day/acre for the 1%
flow rank, 1600 liters/day/acre for the 10% flow rank, 600 liters/day/acre for the 50%
flow rank, and 400 liters/day/acre for the 70% flow rank. Again, these values make
sense physically; the 1% flow rank represents precipitation events when the flow in
smaller streams would be expected to increase dramatically. The 50% and 70%
flow ranks represent a base flow that should be more consistent and even within the
flow ranks.

There are four other worksheets in each of the spreadsheets BSR direct allocations
and reductions.xls and Rock allocations and reductions.xls. Each of these
worksheets calculates the load allocations and the percent load reductions needed
for one of the four flow ranks and the associated areal flow estimate by HUC 12.

The stream flow from each HUC 12 is estimated based on discharge per acre times
the HUC 12 area. This daily flow rate (liters/day) is multiplied by the water quality
standard target of a sample maximum concentration 235 E. coli organisms per 100
milliliters to determine the load allocation for each HUC 12 sub-watershed.

The non-point source loading from the modified BIT spreadsheets has three
components that are entered into these worksheets separately:

1. The totalized non-point source daily loads from the event run-off of the
four land use categories; cropland, pasture, ungrazed pasture/fforest, and
built-up. These are the non-point source loads that the delivery ratios are
applied to at the different flow ranks. As the flow decreases these loads
decrease rapidly.

2. Cattle in the stream loads are generally from grazing cattle that spend
some percentage of their grazing time directly in streams where their manure
becomes a direct deposit. Cattle in the stream includes any loads from
livestock or wildlife that get into the stream when there are not run-off
conditions.

This category changes by the month ‘with the assumptions that no cattle
graze December through March and seven percent of the total beef cattle
graze April through November (estimate from evaluation of county ag
statistics and field assessments in Lyon County). The fraction of the grazing
cattle that deposit manure is assumed to be at least 12% from April to
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October and twice as high (24%) in the summer months of June, July, and
August (estimates from IDALS staff).

3. Failed septic tanks are rural household onsite wastewater treatment
systems that generally consist of a septic tank that discharges directly to a

- ditch or tile. The total number of households was determined from the 2002
census blocks for each county and the number of households in cities with
wastewater freatment facilities was subtracted from the total to get the
number of rural households.

The ‘septics’ worksheet in the two BIT spreadsheets, BSR direct BIT.xis and
Rock BIT.xls describe the assumptions and calculations used to estimate the
failed septic tank loads. It is assumed that failed septics are distributed
evenly across the watershed based on land area. The density for the Rock
River watershed is estimated to be 0.006 failed septics/acre and for the Big
Sioux direct it is estimated to be 0.008 failed septics/acre. Discussions with
IDNR staff responsible for the onsite wastewater treatment systems program
suggest that the failure rate for septic tank systems in northwest lowa is over
90%. This assessment is supported by a survey that was done in nearby
Clay County showing that 92% of the onsite septic tanks discharge directly to
a ditch or a tile. The fraction of failed septic systems for both lowa
watersheds used for this report is 90%.

The direct contributions of bacteria from failed septics to the Big Sioux River
are represented as a point source located at the discharge of each HUC 12
sub-watershed and the die-off is calculated from the HUC 12 discharge to
the Big Sioux River as previously described. It is assumed that the load from
failed septics is continuous throughout the year and in all flow conditions.
The failed septic load from each HUC 12 is translated from fecal coliform to
E. coli and then put in the ‘allocation and reduction’ worksheets for the four
flow ranks.

The loads from the three categories of non-point sources are totaled and the load

allocation is subtracted from this total. This difference is the load reduction needed

and it is calculated for each HUC 12 at each of the design flow ranks, 1%, 10%,
50%, and 70%. The percent load reduction needed is also calculated.

The load allocations have been calculated for the month of June because it is
representative of some of the highest loadings from the two non-point sources that
have seasonal fluctuations. The June non-point source daily loads from event run-
off of the four land use categories, while not always as high as in the spring and fall,
are still substantial. The estimated fraction of grazing cattle in the streams is as
high as it is assumed to get. Together, these loads approach the worst case
expected in the Big Sioux watershed at all four of the design flow ranks. There is
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another reason to use the month of June for the design conditions and that is
because almost all of the monitored events occurred then. The data from these
events has been important in the calculations used to estimate delivery ratios and
areal flow from the HUC 12's at the design flow ranks. :
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Appéndix C. Procedures and Assumptions for South Dakota TMDL
Calculations

This appendix provides a summary of the steps involved in the calculation of the
key components of the TMDLs for the mainstem Lower Big Sioux River. In addition,
it summarizes the procedures and assumptions used to estimate the non-point load
allocations and load reductions for the South Dakota HUC 12’s sub-watersheds.

Step 1: Develop load duration curve (TMDL). A LDC depicts the percent of time -
in which a given fecal coliform load is equaled or exceeded. When using the fecal
coliform WQS to calculate the 1.DC, the resulting curve also represents the TMDL.
tn brief, the LDC is developed by multiplying the stream flows in Appendix D by the
WQS and by a unit conversion factor, as summarized in the following equation:

Load duration curve (TMDL; (cfu/day)) = streamflow (cfs) * 400 (cfu/ 100 ml) *
24465888

The E.coli TMDI. was developed by muttip!ying the fecal coliform TMDL by the fecal
coliform to E.coll conversion factor of 0.5875. The conversion factor represents the
ratio of the E.coli to fecal coliform single maximum standard, i.e. 235/400.

Step 2: Calculate WLA. The Waste Load Allocation (WLA) for each discharger is
an in-stream, cfu per day poliutant {fecal coliform) or E.coli load allocation used to
calculate permit limits for point source dischargers. In South Dakota, the WLA
expressed as daily fecal coliform loading for each discharge would be calculated
using the following equation: '

WLA (cfdlcfay) = design flow (mgd) * 106 * {[effluent permit.fimit (cfu/100mL) *
101/0.2641721}

The WLA for each South Dakota discharger is calculated using the permitted
discharge rate and effluent permit limit.

Step 3: Calculate LA. The LA is also an in-stream pollutant allocation expressed in
cfu/day, similar to the WLA. It is used to calculate watershed loadings for non-point
source pollutants only, which are not subject to permitting requirements. LA for
each of the South Dakota HUC12's sub-watersheds was caiculated by mulfiplying
the water quality criteria by the estimated flow for the associated HUC 12 sub-basin
by a unit conversion factor, as summarized in the following equation:

LA (cfu/day) = 400 (cfu/100 ml) * streamflow (cfs) * {28317/100) * 60 * 60 * 24

Step 4: Estimate Non-point Load Using the BIT Model. The sources included in
the South Dakota BIT modeling are cropland, pastureland, forestland, built-up from
landuse types, cattle in streams, septics, animal feeding operations rated greater
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than 50 on the Agricuitural Non-point Source (AGNPS) rating scale, and storm
sewers. The model was conducted based on the following assumptions and data
sources for each of the modeled sources of fecal coiiform bacteria for South
Dakota.

Cropland. This source includes both livestock and wildlife contribution on the
cropland. Fecal coliform loading from croplands varies depending on the type of
animal and manure application rates.

Pastureland. lLoading from pastureland is calculated based on similar
assumptions to those used for croplands.

Forestland. Loading from forestland is also calculated based on similar
assumptions fo those used for croplands and pastureland except only wildlife
contribution is considered. The wildlife species modeled in these TMDLs is deer.

Built-up from landuse types. This includes loading from roads, urban, low,
and high intensity residential, and industrial landuses.

Cattle in streams. This estimates the loading from cattle standing direcily in
the stream. Loading varies depending on the percent time grazing and percent time
standing in the stream. The model assumes only beef cattle are grazing and
therefore have access to streams.

Animal Feeding Operations rated greater than 50 on the AGNPS rating
scale. Loading from this source is calculated similar o that for cattle in streams. It
was important to distinguish this source from general loading from cattle in streams
because SD DENR protocol for implementation projects dictates thai priority for
funding will be given to animal feeding operations (AFOs) rated greater than 50 on
the AGNPS rating scale. In brief, an inventory of all AFO located within Lincoln and
Union Counties was completed for the Lower Big Sioux Watershed Assessment in
2002 (SDDENR, 2002). The type and number of livestock present in each lot was
documented. Digitai Orthophoto Quads (DOQs) in GIS were used to determine
size of the lot, and subwatershed above the lot that, during a storm event, could
provide water potentially draining through the lot. This information, along with slope -
and soils information, were used with the AGNPS Feedlot Model. This model
calculates a pollutant severity rating for the AFO on a scale of zero (no polliution
potential) to 100 (severe). The SD DENR standard protocol for the feediot model is
to use a 25 year, 24 hour storm event to evaluate pollution potential.

Septics. Loadings from septics within each HUC 12 subwatershed were
estimated based on the number of failing septic tanks reported in the 2002 census
data for each county (Minnehaha, Lincoln, and Union). The model assumes the
rural population is equal to the difference between the total population and the
population of the cities. In addition, the model assumes 2.5 persons per housing
unit and one septic tank per each housing unit. '

145



Storm sewers. Loading from storm sewers were estimated based on the
identified cities, their population and potential bacterial loads associated wzth the
population. A total of 14 cities were modeled in these TMDLs. - '

Step 5: Estimate Existing Load for South Dakota HUC 12’s Sub-watersheds.
Existing fecal coliform load for each South Dakota HUC 12 sub-watershed was
calculated by multiplying the total non-point source load by the average delivery
coefficient for each percentile flow range as shown in the following equation:

Existing load (cfu/day) = total non-point load (cfu/day) * average delivery
coefficient

The total non-point load was estimated using the BIT model. See Step 4 for
specific BIT model assumption used by South Dakota. The average delivery
coefficient represents the geometric mean of all delivery coefficients for each
monitoring station at a particular flow percentile. Each individual delivery coefficient
was calculated by dividing the median load by the total non-point load. The median
load was calculated using measured data from each monitoring station multiplied by
the associated flows.

Step 6: Estimate TMDL Load Reduction for Mainstem River Segments. TMDL
load reduction was calculated by subtracting the TMDL (Step 1) from the existing
loading (calculated from in-stream data) loading at specific percentile flow duration
interval (e.g. 0-25%, 25-50%, 50-75%, and 75-100% for mainstem LBS River).
Current non-point loading is assumed to be equal to the 60" percentile loading
value for the associated percentile flow duration interval. And the individual in-
stream loading at the individual percentile flow (0-100) is calculated by multiplying
the measured in-stream concentration by the associated flow.

The percent load reduction at any given percentile flow duration interval is then
calculated using the following equation:

Percent TMDL load = [Existing load for mainstem segment(cfu/day)
reduction for the — TMDL (cfu/day)] / Existing load for mainstem
mainstem segment segment {cfu/day) * 100

Step 7: Estimate Non-point Load Reduction for Each South Dakota HUC12’s
Sub-watershed. Non-point load reduction for each South Dakota HUC 12's sub-
watershed was calculated by subtracting the LA (Step 3) from the existing loading
for the sub-watersheds (Step 5) at specific percentile flow duration interval (e.g. 0-
10%, 10-40%, 40-70%, and 70-100% for the South Dakota HUC 12's sub-
watersheds). The percent load reduction at any given percentile flow duration
interval is then calculated using the following equation:
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Percent TMDL ‘Ioad = [Existing load for sub-watershed(cfu/day)
reduction for the - LA {cfu/day)] / Existing load for sub-
sub-watershed . watershed (cfu/day) * 100
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pendix D, Flow Data Used to Generate the Load Duration Curves for the Lower Big Sioux River
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Appendix E, Outline and Description of the Available E-files for
South Dakota -

The State of South Dakota foliowed the premise used by lowa in their development
of the TMDL using the 12 digit hydrologic units (HUC12s). The United States
Geological Survey (USGS) has not certified the Minnesota or South Dakota
HUC12s so these are not the finalized version for what may be available late this
year or early next year. South Dakota is assuming that there will be only
insignificant changes to these watershed or HUC boundary lines. To develop
“loadings from all landuses within each HUC12, SD used a modified version of the
Bacterial Indicator Too! (BIT), which can be found at the EPA website |
(hitp://www.epa.gov/ost/ftp/basins/system/BASINS3/bit.htm)

Workbook “SD BSR Direct (by segment).xIs”

The main TMDL EXCEL workbook is “SD BSR Direct (by segment).xIs” which is
located in the LBS_Fecal_Tool. When this workbook is opened the first worksheet
*SD Subwatersheds and HUC12s 2" should look like Figure 1. This worksheet
contains the following information:

» Column A -~ Shows which segment each row belongs to. There are total of
seven segments. Please review the shapefiles located in the “LBS_Giswork”
subdirectory. Also, please note several comments in various cells within the
worksheet identified by the red triangles in upper right corner of said cells.

» Column B - contains the segment number from IDNR.

» Column C — contains the subwatershed acres (yellow cells) for each

segment for the South Dakota side only. Does not include lowa or

Minnesota acres. Still in column C, rows 18-52 contain information for the

HUC12s draining from Minnesota. No landuse information for the BIT tool

was gathered for these Minnesota acres. Fecal coliform contributions from

these HUC12s were calculated through load duration curves (see

“Reductions.xls” and “T28_T30_T32 Load Duration Intervals.xis” in the

subdirectory Load Curves and Reductions\Tributary)

Column D — HUC12 numbers which are found in the attribute table for the

shapefile LBSHUCs (Projection NAD83, Zone14).

Column E - HUC12 names which are found in the attribute tabie for the

shapefile LBSHUCs (Projection NAD83, Zone14).

Column F - shows which monitoring site or information was used to derive

the runoff, target loads, and existing loads for each HUC.

Column G - acres for each 12 digit HUC.

Column H - square miles for each 12 digit HUC.

Columns I-L — contain cfs/sq mile for each HUC calculated from Q rating

tables and equations for monitoring sites identified in Column F. Exceptions

VVvv ¥ Y V¥V
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are the Minnesota border sites (rows 23, 38, 49) which used actual load
duration curves (LDCs).

» Columns M-P — Median flow for each flowzone within each HUC12,

»> Columns Q-T — Target loads using the 400 (cfu/1 OOmI) daily max for each
flowzone.

» Columns U-X — Existing loads calculated using the delivery coefficients
derived from the 2001-2004 moniforing data and described in the worksheet
“Delivery Coefficients”.

» Columns Y-AB — Reductions for each flowzone for each HUC12 using
columns Q-T and U-X (target loads vs. existing loads).

»  Columns AC-AX- Source allocations for each HUC12 (actual sources and
percentages). Note that AFOs >50 are the animal feeding operations rated
greater than 50 using the AGNPS Feedlot Rating Program. This program
rates AFOs on a pollution severity scale of 0-100 with 100 being the worst.

[ ‘o I [ E F - a1 H B R IR ]
,;.;‘T’"""ﬁ”ﬁuum;h e Huit e Figm luiir tinie fpeived o N
i.d ACHEY HOT, 12 Sotw 10 Fun Bmuntf Engffices 2 Bigst MO A 12 Hinix HiFG
T AAEATR :
o SETOOEG R A XA £ 12—
Tak chriramits,
T2 slriramits

Suh-uatarrhed Fu
¥,

Firduiaer Crask
Mile Gragk

Hegment
a820-3

424 TMDL and
33 Heductions
(| Estimated

mainstem_1
eductions.al

.. £]

1

Tafelninininfuludule
¥

a020-2
x THDE sud
] Reductions
50 Ertimated
70| ehrowgh Site |

Mo hSh Subwatersheds and HUC12s 2

e ps : e
Flgure 1. SD Subwatersheds and HUC12$ 2in workbook SD BSR D;rect (by
Segment).xis.
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Worksheet — “Total Loads by HUC for June”
These loads come from the “SD BSR Direct BIT (by HUC).xls” workbook (see
formulas for exact locations of data). '

Worksheet — “"CFS Per Flowzone”

This worksheet contains the median flow (cfs) for each flowzone for each
monitoring site within the Lower Big Sioux River project area. The square miles
drained by each monitoring are also included. These numbers were used {o
develop the runoff and delivery coefficients for each flow zone so they could be
applied to the HUC12s.

Worksheet — “Delivery Coefficients”
Contains how the final loadings for each flowzone for all 34 HUC12s were

calculated. Also contains which runoff and delivery coefficient was used with each
HUC12.

Worksheet ~ “Subwatershed Areas D"

The subwatersheds for the seven segments outlined in the lowa report for the
Lower Big Sioux River were delineated using 30 meter DEMs for the SD side of the
River. The surface areas (acres) was calculated and the pre-certified HUC12
shapefile, provided by the USGS, was overlaid in GIS to determine which HUC
drained into which segment of the river.

The remaining worksheets in the “SD BSR Direct BIT (by Segment).xls” really only
pertain to the breakdown of the landuse, animals, cities, etc. of each segment with
no reference to HUC12s. The fecal coliform numbers used in the TMDL. for each
HUC12 were derived from the workbook “SD BSR Direct BIT (by HUC).xis”.

Workbook “SD BSR Direct (by HUC).xis”
‘The main TMDL EXCEL workbook is “SD BSR Direct (by HUC).xls"” which is located

in the LBS_Fecal Tool. When this workbook is opened the first worksheet
*SD_HUC12s D" should look like Figure 2. This workbook contains landuse and
potential fecal coliform buildup and loadings for each of the 34 HUC12s draining
into the Lower Big Sioux from the South Dakota.

Worksheet - “SD HUC12s D”
This worksheet gives the 12-digit HUC number and the HUC12 name used in the
TMDL analysis. It also shows which segment of the Big Sioux River that each HUC
is located. The area of each HUC is listed with a breakdown of the various landuse
categories (acres). The surface area of each landuse category were derived from
“infrared imagery provided by the EROS datacenter. Each type of landuse (Table 1)
was given a specific code and was identified in the attribute table of the raster
dataset. In ARCMAP ver9.0, the raster data collected for SD in 2001 was clipped
using HUC12 shapefile. The smalier raster dataset containing the landuse for each
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HUC12 were converted into individual polygons using the Raster to Polygon tool
found in Arctooibox. Using Xtools in ARCMAP the area was calculated for each
polygon. The individual crop or landuse type was then queried out and the total
area calculated for that landuse type in each HUC12.

Table 1
Open Water Other Grasses
Low Intensity Residential Woody Wetlands
| High Intensity Residential Emergent Herb Wetlands

High Intensity Commercial / Industrial

Grassland, Hay/Pasture

Bare Rock/Sand/Ciay

Corn

Quarries/Strip Mines/Gravei Pits

Soybeans

Transitional

Alfalfa

Deciduous Forest

Spring Grains, Fallow

Evergreen Forest

Other summer crops

Mixed Forest Winter Wheat
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Worksheet — “landusereduced”

The landusereduced worksheet shows the 16 different landuse types identified in
the Lower Big Sioux watershed. The 16 were combined to form seven different
landuses (Table 2). '

Table 2
VALUE COUNT | LANDUSE ACRES REDUCED LA | SIMPLE LAN

1| - 52263 | water 11623 0 | water
2 21741 | wetland 4835 0 | wetland
3 8422 | bottomland forest . 1873 3 | forest
4 3014 | coniferous forest 670 3 | forest
5| 268442 | deciduous forest 59022 3 | forest
6 | 1923644 | ungrazed grassland 427806 -1 bastuzfeland
7 647027 | grazed grassiand 143895 1 | pastureiand
8 | 230645 7 CRP grassland 51294 1 | pastureland

9| 307180 | alfalfa 1 68315 2 | cropland

10 | 5567702 | comn 1238221 2 | cropland

11§ 6389840 ! soybeans 1421060 2 | cropland

12 156041 1 other rowcrop 34703 2 | cropland

13 85882 | roads 19100 4 | built-up

commercial

14 34297 | industrial 7627 4 | buiit-up

15 70567 | residential 15694 4 | built-up

16 9256 | barren 2058 G | bharren

Worksheet — “Land Use D"
This worksheet includes the acres for each Ianduse type in each HUC12.

Worksheet — “Animals D"

The total number of livestock were calculated using the 2002 Ag Census Data from
the National Agricultural Statistics Service (NASS). Estimates for beef cattle, swine,
dairy catftle, poultry, horses, sheep were determined for each county based on
statistical surveys conducted by NASS. An equal distribution (# of livestock per
acre) was assumed for each livestock type. The number of livestock per HUC12
was determined by multiplying the percent of each HUC in each county by the total
number of livestock within the county.

Wildlife were estimated by using deer as the surrogate for all wildlife types. The
number of deer per square mile was taken from South Dakota Game Report No.
2003-11, 2002 Annual Report, County Wildlife Assessments by Corey Huxoll. Deer
survey estimates per square mile for Lincoin, Minnehaha, and Union County were
doubled. The percent of each landuse type within each HUC12 for each county was
multiplied by the doubled deer density estimate.
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Worksheet — “Manure Application D"

This worksheet contains information relevant to land application of waste produced
by agricultural animals in each HUC12. Manure application rates for each month
were estimated for each HUC12 for each of the four livestock types.

Worksheet — “Grazing D” .
Calculates the percent time cattle are grazing during each month. it also calculates

the percent time cattle spend in the streams versus grazing. During the summer
months the amount of time a cow spends in the stream was estimated to be as high
as 24% versus 0% during the winter months,

Worksheet — “References D _
The default vaiue for estimated fecal coliform counts per animal type per day is
used in calculations in other worksheets in the “by HUC xIs” workbook. Various
literature values were available. There were also literature estimates (median
counts/hectare/day) for various types of landuses, i.e. roads, single family low

" density, residential, etc.

Worksheet — "Wildlife D*

Calculates the total fecal coliform bacteria produced by wildlife each day per acre of
cropland, pastureland and forest. This worksheet refers back to the “Animals D"
worksheet which calculated the number of deer per HUC12 and multiplies that
times the number coliform produced by deer (worksheet "References D").

Worksheet — “Cropland D"

- Calculates the total fecal coliform accumulated per month for cropland based on
each animal type and the manure application rates (“Manure Application D"
worksheet) for each livestock type. Also includes the wildlife amount accumulated
on the cropland acres for each HUC12,

Worksheef — “Pastureland D"
Calculates total fecal coliform accumulated per month for pastureland similar to
“Cropland D” worksheet. :

Worksheet — “Forestland D"
Same as above except forest acres are considered. It was assumed that only
wildlife significantly contributed to coliform buildup for this landuse type.

Worksheet — “Built-up D" _
Calculates total fecal coliform accumulated per month for built-up landuse type.

Built-up is comprised of roads, urban, low and high intensity residential, and
industrial landuses which were bundled together for the Lower Big Sioux TMDL.
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Worksheet — “Catile in Streams D"

- Estimates the number of cattle in each HUC12 (“Animals D" worksheet) standing
directly in the stream. The number of beef cattle standing in the stream is based on
the percent time grazing and percent time standing in the siream which are taken
from the “Grazing D" worksheet. It is assumed that only beef catle are grazing and
therefore have access to streams. They have access to streams based on
information in the Grazing worksheet. Literature values from “References D"
worksheet estimated fecal coliform counts/day produced by an average beef cow.

Worksheet — “AFOs D” and “Cattle in Streams AFQs D”

In 2002 an inventory of all animal feeding operations (AFO} located thhtn Lincoln
and Union Counties was completed for the Lower Big Sioux Watershed
Assessment. The type and number of livestock present in each lot was
documented. Digital Orthophoto Quads (DOQ's) in GIS were used to determine
size of the lot, subwatershed above the lot that, during a storm event, could provide
water potentially draining through the lof. This information, along with slope and
soils information, were used with the Agricultural Nonpoint Source (AGNPS)
Feedlot Model. This model calculates a pollutant severity rating for the AFO on a
scale of zero (no pollution potential} to 100 (severe). SD Dept. of Environment and
Natural Resources (SDDENR) standard protocol for the feedlot model is to use a 25
year, 24 hour storm event to evaluate poliution potential.

AGNPS ratings for all AFOs were used in GIS with the number and type of
livestock, to determine how many AFOs fell within each HUC12s. SDDENR
protocol for implementation projects dictates that priority for funding will be given to
AFOs rated greater than 50 on the AGNPS rating scale. Using this cutoff, each
AFQ rated greater than 50 was treated as a separate potential point source similar
to cattle in streams. The number of livestock within the AFOs rated greater than 50
within the corresponding HUC12 were put into a separate worksheet “Cattle in
Streams AFOs D", .

Worksheet — “Septics D"

The number failing septic tanks were estimated by using the 2002 census blocks
from each county, Minnehaha, Lincoln, and Union clipped to the HUC12
watersheds. The population of the cities was subtracted from the tofal population
and the remainder was assumed to be rural. Housing unit numbers from the
census data has been used to estimate the numbers of persons per housing unit
(2.5) and each housing unit was counted as one septic fank. This worksheet
calculates the direct contribution of fecal coliform from septics to the Big Sioux River
and are represented as a point source within the corresponding HUC12. The units
used are total counts per day. The conceniration in the stream would vary with flow
rate.
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Worksheet — “Storm Sewers D”

Potential fecal coliform contributions from municipal storm sewers was calculated
for each HUC12 and segment of the Big Sioux River. This worksheet identifies all
cities, their population, and potential bacterial loads.

Worksheet — “Accumulation by landuse D"

This worksheet caiculates the per acre total buildup of fecal coliform for cropland,
pastureland, forest, and built-up landuses for each month within each HUC12.
Estimates for manure application rates, wildlife, grazing rates were taken from the
“Cropland D", “Pastureland D, “Forest D”, and “Built-up D" worksheets. This
worksheet also assumes a buildup limit of 1.8 x daily buildup rate based literature
- values identified in the spreadsheet (see worksheet for exact formulas and
reference cells). '

Worksheet — “HUC12 monthly total loads D” '
Calculates the total load for each landuse type for each HUC12 for each month.
Simply mulitplies the number of acres of landuse type found within each HUC12 by
the total coliform load per acre from that landuse type (fecal count per acre X acres
of landuse).

Worksheet ~ “Delivery Coe”

To determine loadings from HUC12s a delivery coefficient was calculated for those
HUC12s which were monitored during the course of 2002-2004. Discharge and
fecal coliform concentrations were monitored for approximately three years. From
the BIT tool the total possible coliform load was calculated for the field monitored
HUC12s. This possible load was compared to the calculated or observed load.
The observed load was based on a load duration curve calculated for each of the
eleven monitoring sites (see load duration curves PowerPoint presentation |.BS-
Flow and WQ Analysis (tributary).ppt and Figure 3). Four flowzones were used for
each monitoring site resulting in four delivery coefficients. Delivery coefficients
were calculated on a per acre basis per flowzone. The surface area of each
HUC12 was calculated and this area was multiplied by the individual flowzone
delivery coefficient.

Worksheet — “total loads Apr-June-QOct”

The total loads for each HUC12 from all of the previously described worksheets are
summed just for the months of April, June, and October to determine seasonality as
well specifically for the recreational season for South Dakota Water Quality
Standards (May 1-September 30).

Worksheet — “total loads”
Another worksheet showing the HUC12 fotal loads for each possible source for
each month.
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Worksheet — “WLA” and “WLA1"
These two worksheets were used to calculate the daily loadings from each NPDES
facility within the Lower Big Sioux Watershed for South Dakota only.

Lower Big Sioux River TMDL
Lower Brule Creek near Richland, SD
Load Duration Curve (2001-2004 Monitoring Data)
Site: LBSTI8
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Figure 3
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Load Duration Curves (Tributaries and Mainstems)

The two directories outlined below {(Mainstem and Tributaries) show the individual
load duration curves (LDC) for each of the 21 sites located in the Lower Big Sioux
Watershed. There also three load duration curves for three sites monitoring part of
the Central Big Sioux Watershed (see 728, T30, and T32) (Figure 4). These three
sites were used to monitor streams draining directly from southwestern Minnesota
and were used o document the iotal loads entering the Big Sioux from Minnesota
HUC12s (see files “T28_T30_T32 Load Duration Intervals.xis”, and “Reductions for
border sites.xls").

In both the Tributary and Mainstem directories (Figure 4 and 5) there are
PowerPoint presentations showing the individual load duration curves for each
monitoring site. The 400 cfu/100mi daily maximum, which is the water quality
standard for the immersion recreation beneficial use in South Dakota, was used to
calculate the target load for all flow zones. A modified template originally based on
Dr. Bruce Cleland's series of spreadsheets he presented in training seminar for
South Dakota, was used to calculate the load duration curves.

For both the tributaries and the mainstem there are four flow intervals. However,

the mainstem flow and loading data resulted in 0-25%, 25-50%, 50-75%, 75-100%
flow intervals whereas the fributaries resulted in 0-10%, 10-40%, 40-60%, 60-100%
flow intervals. These breakouts of the flow data were based on the individual site
analysis and seemed to assess the flow and sample distribution the best.
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Figure 4. Files in Tributary Subdirectory.
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Figure 5. Files in Mainstem Subdlrectory

The load duration template developed in EXCEL and shown below was used for all
the monitoring sites.

Workbook ~ “LBSM01-Load Duration Tool.xls” (example)

Worksheet - “Reductions”

When opening an individual site file workbook "LBS##H#-Load Duration Tool.xls”, the
first worksheet will be the “Reductions” worksheet which shows all of the reductions
using the median concentration within each flowzone.

Workshest — “Siteinfo — Rawdata”

The long term flows were ranked highest to lowest and percentiles were developed.
The median flow and the corresponding load (median flow X 400 daily max
concentration) for each flowzone can also be located in the worksheet (Cells 18-
L12).
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Flgure 6. Slte!hfo Rawdata Worksheet.

Worksheet — “RawWQData”
The raw water quality data (fecal coliform, solids, and nutrients) are all shown in this

particular worksheet (Figure 7).
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Frgure 7. Raw Water Quailty Data worksheet in the “LBSM01-Load Durat:on
Tool.xls” workbook used to develop the Load Duration Curves. Site LBSM01
is shown.
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Worksheet — “GetflowVBTool”

This worksheet uses flowdata (Siteinfo-RawData) from each day a water quality
sample was collected. A Visual Basic macro designed by Dr. Bruce Cleland is then
used to calculate the one day change in flow (column C) and the %Stormflow
(column D) based on methods described in the USGS computer program ‘HYSEP”
(http://water.usgs.govicgi-bin/man_wrdapp?hysep).

12] BN/ 9?’5] 1282092[ 0.0015 16?%f

F;gure 8. GetFlowVBTool Worksheet.

Worksheet — "WQ Data_loadgraphinPPT”
Each fecal coliform sample and its corresponding daily average flow is shown in this

worksheet along with the calculated flowrank (column G). The %Stormflow and 1-
day change in flow calculated in the previous spreadsheet are also used in this
worksheet. Each sample load (column P) is then identified or “flagged” with a “***
in relation to the sample date (column S) and exceeding the %Stormflow threshold
of 50% (column T). The remaining columns in this worksheet are setup so that they
are directly copied over to the “PPTCOPY for Load Duration Graph”.
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9. Worksheet “WQ_ﬁata"ioagraphinPPT

Worksheet — “WQ Data concentrationgraphinPPT"

This worksheet is setup in the same manner as the previous one. However, it uses
concentration rather than bacterial load. The results from this worksheet are
automatically copied to the “PPTCOPY for WQDuration Graph” worksheet.

Worksheet — “PPTCOPY for Load Duration Graph” and “PPTCOPY for WQ
Duration Graph”

Both of these worksheets were copied directly into the datasheets behind each
graph found in the “LBS-Flow and WQ Analysis(mainstem).ppt” and “LBS-Flow and
WQ Analysis(tributary).ppt” files (Figure 10).
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Appendix F, Public Notice Comments and Response to Comments
for South Dakota

These are the comments received during the public notice period from South
Dakota Stakeholders.

————— Original Megsage-----

From: Berry.Vern@epamail.epa.gov [mailto:Berry.Verneepamail.epa.dgov]
Sent: Thursday, September 06, 2007 12:13 PM

To: Stueven, dene '

Cc: Ruppel,James@epamail.epa.gov

Subiject: EPA Comments on LBS TMDLs

Gene,

Thank-you for the opportunity to review the Lower Big Sioux TMDLs
for pathogens during the public notice period. We recognize that it has
been a long and difficult process to get to this point and we commend 8§D
DENR for their hard work in gathering the data and information needed to
go into this document. Many of the previous issues that we have discussed
have been addressed. Although this document may not completely meet the
needs for each state, 1t does contain the reguired elements of a TMDL. We
have one remaining concern related o this TMDL document that is related
to this transboundary water body.

As a transboundary water body, the TMDLg for the Lower Big Sioux
River need to ensure compliance with the applicable water gquality
standards (WQS) for both 8D and IA. If the WQS for cone of the statesg is
more stringent than the other state, then that standard must be met on
both sides of the river and should be the basis of the TMDL: targets. The
draft LBS TMDL document lists the W0S for both IA and 8D as the TMDL
targets, but does not mention which one is more stringent and how the TMDL
loads will meet the most stringent standards. Based on the information in
the document it appears that although IA's WQS are currently expressed as
B. coli values, they typically translate them to fecal coliform for
purposes of implementation. IA's translated fecal coliform values are
very similar to 8D's fecal coliform WQS except for the length of the
season. IA's primary contact recreation season runs from March 15 to
November 15, whereas 8D's immersion recreation season runs from May i -
September 30. In this sense, IA's WQS are more stringent (i.e., longer
recreation season). This needs to be highlighted in the final TMDL
document and it needs to be made c¢lear that the TMDL loads (il.e., WLAs,
LAs, MOS) will meet the more stringent standards.

Further, the draft TMDL document says that SD's NPDES permits for
discharges that drain to the Lower Big Sioux river are currently written
to comply with the 8D WQS. That is they have permit limits for fecal
coliform that are in effect from May 1 - September 30. The final TMDL
dogument needs to include some explanation, perhaps in the Implementation
Plan section, of how the discharges from these permitted facilities are
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complying with the more stringent IA recreation season, or include a plan
to modify the permits to ensure compliance with IA's longer recreational
season.

Please contact me if you have any qguestions about these comments.

Vern Berry
Environmental Engineer
US EPA Region 8
Denver, CO
303-312-6234

Response to Comments:
It is noted that lowa's recreational season is Ionger and, therefore, the TMDL. loads
- must meet this more stringent standard.

The load allocations are based on the assumption that all discharges into the Big
Sioux River from all sources must meet the single sample water quality standard of
235 E. coli organisms/100 mi or 400 fecal coliform/100 ml converted to a daily load.
As is outlined in the comments above |1A's transiated fecal coliform values are very
similar to SD's fecal coliform WQS except for the length of the season. The
implementation of the TMDL will result in the instaliation of the BMPs with the
longer recreational season in mind, i.e. year round treatment.

Since the water quality data was reported as fecal coliform, the E.coli loads were
estimated by multiplying the fecal coliform concentration by a conversion factor
derived from the single maximum standards for these pathogen indicators (i.e. 235
E.coli/400 feca! coliform = 0.5875).

Language has been added to the South Dakota Section of the Implementation Plan
(pages 117-118) regarding the longer recreational season.and the NPDES permits.
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Appendix G, Public Notice Comments and Response to Comments
“for lowa
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IOWA FARM BUREA

September 7, 2007

Mr. William Graham

Technical Development

Watershed Quality Improvement Section
Iowa Departiment of Natural Resources

502 E. 9th Street, Des Moines, IA 50319-0034

RE: Big Sioux River Total maximum Daily Load

Dear Mr. Graham:

The Jowa Farm Bureau Federation (IFBF), the state’s largest general farm organization with
more than 154,000 members, would like to provide these comments regarding the draft Total
Maximum Daily Load for the Big Sioux River bacteria impairments.

The draft plan indicates that controlling livestock manure runoff and cattle in streams will need
to be a large part of a plan to reduce bacteria. Best management practices identified in the
Implementation Plan include feedlot runoff control, fencing off livestock from streams,
alternative livestock watering supplies, and installing buffer strips along the river and tributary
corridors to slow and divert runoff. In addition, failed septic tanks need to be repaired and
wastewater treatment plants need to control the bacteria in their effluent.

The impaired segments in Iowa are 1,436 square miles and include 125 miles of stream length
from the Iowa-Minnesota border to the Missouri River confluence. The pollutant sources on the
Towa part of this impaired segment consist of the upstream loads from South Dakota and
Minnesota, loads from four wastewater treatment plants, and non-point sources discharging from
this segment’s eight HUC 12 sub-watersheds.

This is clearly the most complex, technically challenging TMDL drafted by the department to
date. Removing the impairment will take extensive resources and cooperation by multiple
stakeholders in three states. A combination of strategic management actions may, with time and
resources, begin to help restore the Big Sioux to its water quality standards. The DNR should
state in the TMDL, however, that realistically, it may take years to begin to address this
impairment, let alone remove the impairment.

Limited Monitoring

However, the department acknowledges in the Monitoring section on page 118 that the proposed
monitoring plan for the Big Sioux basin will provide only minimal information for water quality
assessment and evaluation of the effectiveness of watershed best management practices. Farm
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Bureau policy supports all stakeholders in the watershed taking responsible and proactive
approaches to optimize best management practices, but the lack of comprehensive watershed
planning, assessment and monitoring will limit the TMDL’s second phase of stakeholder driven
solutions and attainment of water quality standards. In other words, in its current form, the
information provided so far will be of limited value to a local group when trying to decide where
to begin.

Modeling Procedures & Assumptions

Models and spreadsheets such as The Modified Bacteria Indicator Tool (BIT) permit users to
separate the watershed spatially, and bacteria loads spatially and temporally, although this
capacity is limited. The models are also limited in their ability to simulate bacterial life cycles,
interaction with potential nutrient (food) sources and bacteria concentrations during extreme
climatic conditions seen in Jowa. These limitations need to be discussed in the body of the
TMDL so citizens begin to understand the potential variability of the load and waste load
allocations and necessary reductions. This may also be compounded by the conversion of E.
Coil to fecal coliform ratios.

This discussion should also include what can be found in the published scientific literature with
respect to model strengths and weaknesses. Citizens should understand that these models can be
useful for educational opportunities for both stakeholders.

While the load duration method used by these models may be a good representation of overall
water quality and needed water quality improvement, the intra-watershed bacteria contributions
must be determined through supplemental sampling or through subsequent hydrologic and water
quality modeling. Published identified research needs for these models to make them more
reliable for TMDLs include improved bacteria source characterization procedures (it is difficult
to distinguish between human and animal sources) and supporting monitoring data. The lack of
a comprehensive monitoring plan has already been dxscussed but this limitation in amplified
when considering the model limitations.

To limit this weakness in the future, the department should contract for an independent model
- analysis under existing lowa conditions. This will help improve model accuracy, increase _
stakeholder support and limit inefficient allocation of scarce resources implementation activities.

Wildlife, Septic Tanks and Wastewater Bypasses

One of the sources of impairments mentioned in the draft TMDL is bacteria from wildlife. The
DNR clearly recognizes their contribution to the impairment. However, the Implementation Plan
fails to suggest any action the DNR will take that will help address this source. The DNR needs

~ to identify the possible steps it will take to control this source, as it does for other nonpoint
sources, in its final TMDL.
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In the Implementation Plan section, there is no mention of a suggested approach to private septic
tanks. This needs to be further developed to provide balance to possible solutions.

Wastewater bypasses are also not mentioned. How will these high-flow conditions impact the
estimated loading and implementation plan? This needs to be discussed.

Also, this TMDL lacks the General Report Summary at the beginning that was included in the
Milford Creek TMDI.. Including this type of summary would be a good addition that may aid
citizens in their understanding of the main issues, load sources and reduction targets. This would
also be complementary to the summary table on page 1. In addition, this would be a good place
to start the discussion about this being a staged TMDL and that it will be a long period of time
before goals are reached.

Local Watershed Advisory Committee

The IFBF does, however, support creation of a local watershed advisory committee, as described
in the fmplementation Plan, which could help identify high priority areas within the Big Sioux
River watershed where very limited resources can result in the most benefit. Should adequate
monitoring someday become available, this will help ensure that solutions identified will not
place crop and livestock farmers are treated equitably and not place them at a competitive
disadvantage.

In addition, such a committee can help prioritize the best management practices and funding
sources for implementation. In addition, these committees may need to coordinate with other
sub-watersheds/impaired segments in Iowa, South Dakota and Minnesota.

For the urban point source needs, the IFBF would support expanded use of a variety of urban
storm water best management practices that are being used in the region, but with limited
monitoring data, it will be difficult to target where to begin. The IFBF commits to working with
the county Farm Bureaus in the basin and their partners in any way we can to secure the funding
and expertise necessary to expand the voluntary use and adoption of these BMPs. The IFBF has
grants that can be used to support voluntary watershed education and demonstration efforts. We
would also support application to other funding sources if a plan can be developed that is
consistent with IFBF voluntary watershed education and demonstration policy.

Farm Bureau Policy & Related Issues

Farm Bureau emphasizes our support for the funding of incentive programs that assist
farmers in achieving water quality goals. Farm Bureau policy supports voluntary incentive-
based approaches based on sound scientific information, technical assistance to landowners
and site-specific flexibility. We support a TMDL program that would require:
» The use of monitoring data (not just evaluated data) in determining impairments and
sources of impairment; '
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* The determination, allocation and inclusion of background, natural and/or legacy
levels in impairments; -

» Use attainability analysis on all waters before initial listing and/or implementation of
TMDLs;

» Complete agricultural participation in the listing, assessment, deveiopment and

implementation of a TMDL;

Good general public participation;

Quantitative long-term data to evaluate success;

A comprehensive watershed and source water monitoring program,;

Acknowledgement of previously adopted conservation measures; and

Implementation strategies targeted at all sources.

Also, other IFBF programs may be useful in this effort. The IFBF supports the work of Trees
Forever, a private nonprofit based in Marion, Iowa. Part of what they do is work with rural and
urban partners to demonstrate and place trees, grasses and shrubs in locations that can benefit
conditions and needs of the Big Sioux basin.

Another program that may be useful to promote 1s the availability of Farm*A*Syst. Thisisa
farmstead and rural resident assessment system developed to protect water resources. Each of
the 12 units available free online gives you a brief background on the subject, such as on-farm
septic tanks and private well conditions, and an assessment worksheet to evaluate their affect on
local water quality. Also included are references to lowa environmental laws and contact
information for technical advice. In the past, the IFBF has also sponsored local training session
for those local professionals who may want to use these or promote their use to others. More
information on this program can be found at lowafarmasyst.com.

Longer-term, the IFBF is working at the state level to secure additional funding for voluntary
conservation programs that may need to be used here. The IFBF is also a member of the
Watershed Quality Planning Task Force that will make recommendations to the fowa Legislature
in January regarding ways to improve watershed efforts like the one needed here at the Big Sioux
Basin. One of those recommendations may deal with pollution credit trading, a way that
nonpoint sources may one day be able to help reduce the cost of reductions that permitted point
sources may have to make in these federally required watershed plans.

We continue to have concerns about general issues that may have serious long-term impacts on
draft TMDLs, the IDNR’s TMDL program and the ability of agriculture to successfully deal with
these issues in a voluntary fashion. Our overall concerns continue to remain that there is not a
clear plan for initial field assessment, long-term monitoring, and model calibration with TMDLs
in lowa. These are critical questions that need to be considered and resolved.

Other concerns have been documented in detail in our previous recent comments, including: Use
of the trophic state index in licu of approved state water quality standards and approved numeric
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criteria; establishment of arbitrary endpoints that result in defacto water quality standards; a lack
of a comprehensive cost-benefit analysis for each TMDL,; and no apparent consideration of the
useful life of the waterbody and other physical features of impaired waters.

In addition, the nonpoint source TMDLs we have previously commented on need to include
more specific assurances in the Implementation Plan sections that load allocations will be
achieved using incentive-based, non-regulatory approaches. As stated in other previous TMDLs
with NPS contributions, these sections should also include specific assurances from DNR that
TMDL implementation is dependent on application of available technology as much as is
practicable by landowners and farmers in the watersheds, and availability of financial resources
from the Clean Water Act Section 319 Nonpoint Source Management Program, Towa.
Department of Agriculture and Land Stewardship cost-share programs, and USDA-NRCS cost-
share programs. :

The Implementation Plan sections should also explicitly state that load allocations should be
recognized as planning and implementation guides and are not subject to EPA approval.

The IFBF again thanks you for the opportunity to comment and asks for your serious
consideration of these issues so that long-term success is ensured for the citizens of lowa and the
agricultural nonpoint source community. If you have any questions, please contact me at 225-
5432,

Sincerely,
Rick Robinson
Environmental Policy Advisor

Cec: Allen Bonini
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September 21, 2007

Rick Robinson

Iowa Farm Bureau Federation
5400 University Ave

West Des Moines, IA 350266

Dear Mr. Robinson:

Thank you for your interest and comments on the Draft TMDL for the Big Sioux River. Below
are IDNR responses to your comment letter dated September 7, 2007.

First, we feel it is necessary to clarify two facts cited in your letter. Your letter states that there
are four wastewater treatment plants on the Iowa side, and nonpoint source drainage from eight
HUC 12 sub-watersheds. There are actually nineteen (19) NPDES permitted wastewater
treatment facilities in the lowa portion of the Big Sioux River watershed (Tables 3.4 and 3.5). In
addition, the Big Sioux River drains forty-eight (48) HUC 12 sub~watersheds in Towa, not eight,
representing 1,436 square miles.

We recognize, as lowa Farm Bureau does, that removing the impairment will take extensive
resources and interstate cooperation among stakeholders. IDNR also recognizes that this
impairment did not occur overnight, and W1H likely require years to begin to address and
eventually remove.

IDNR also agrees with IFBF that the limited water quality data and information available for the
Big Sioux basin does not provide the type of detailed information that a local group would
require to accurately prioritize areas and practices. However, the TMDL does identify that
livestock and manure application are the primary sources of the bacteria impairment in the River.
In addition, future water quality projects and development grants funded with CWA Section 319
funds will be required to have a water monitoring component to them, which will hopefully help
to fill in some of the data gaps. Local watershed groups are encouraged to work with the DNR
and its funding partners to pursue development grant funds to further assess targeted
subwatersheds. These efforts can help identify potential strategies to begin addressing this
impairment.

Under the heading of “Modeling Procedures and Assumptions™ in your letter, you indicate that
the model limitations should be discussed in the body of the TMDL, and that confusion may also
occur due to the conversion of fecal coliform to E. Coli. Appendix B, Procedures and
Assumptions for Iowa TMDL Calculations, describes the assumptions taken into consideration
and the procedures followed in utilizing the Bacteria Indicator Tool. The Appendix also

WALLACE STATE OFFICE BUILDING / 502 EAST 9th STREET / DES MOINES, IOWA 50319-0034
515-281-5918 TDD 515-242-5067 FAX 515-281-6794 www.lowadnr.gov '



summarizes the change in water quality standards from fecal coliform to E. Coli, and the process
and assumptions used in converting data.

IFBF also suggests that the department should contract for an independent model analysis under
existing Iowa conditions. In 2005, IDNR contracted with the Agriculture and Biosystems
Engineering Department at lowa State University to conduct this type of analysis in a report

titled “Assessment, Calibration, and Evaluation of Water Quality Models for Estimating Urban
and Agricultural Pollutant Discharge from lowa Watersheds”. This analysis reviewed the
strengths and weaknesses of over 100 models for use in TMDL development. The report also
verified the need for more real-world data for use in calibration of the models. To this end, the
TMDL program and Water Monitoring Section annually design monitoring strategies to provide
the necessary data for accurate model use. This process is continually being enhanced, resulting
in higher level confidence modeling as the TMDL program matures.

In the Section titled Wildlife, Septic Tanks, and Wastewater Bypasses, you indicate that the
Implementation Plan does not address the possible steps to minimize the bacteria contribution
from wildlife. The contribution from wildlife is representative of background contributions, and
at its highest levels, accounts for approximately 0.02% of the bacteria load. Concentrating
resources and effort on addressing the wildlife sources will result in negligible changes in the
bacteria levels in the Big Sioux River, ‘

Your letter also indicates that the TMDL needs to suggest an approach to dealing with the
upgrade of private septic systems. The enforcement of the construction and maintenance of
septic systems is delegated to the individual counties. A sentence has been added to the
Implementation section to clarify this issue.

Wastewater bypasses are not specifically mentioned in the TMDL because the facilities are
NPDES permitted and loads from these facilities were included in the point source calculations.

Your comments on the General Report Summary are acknowledged and appreciated. The
TMDL program has been revising the TMDL documents to make them easier to read and
understand. However, the Big Sioux River Draft TMDL was completed prior to these recent
formatting changes and did not include the General Report Summary. Future TMDL documents
will continue to include the General Report Summary and other formatting changes designed to
make the documents more accessible.

Your letter also indicates that IFBF continues to have concerns over initial field assessments,
long term monitoring, and model calibration. As a general rule, the TMDL program obtains field
level data for each watershed that is being addressed. Clearly this has not occurred on the much
larger scale of the Big Sioux River, but this type of data is collected for smaller watersheds. ‘
Data that is collected includes land use, management practices, conservation structures, condition
of pasture, and livestock access to streams. This past year the NPS 319 Program and DSC have
begun to accept development grant applications on a continual basis. These grants are often used
for field and stream assessments and identification of priority areas and needed practices prior to
submitting grant applications. With the EPA Consent Decree ending in the near future, the '
TMDL program has been able to align more with areas of local support and interest and with the
priorities of other agency programs.



- Your concern over long-term monitoring is shared by the DNR. There simply are not the
resources available to conduct the needed ambient monitoring, targeted monitoring for TMDL
development, and follow-up monitoring upon the completion of the TMDLs. Section 5 of the
TMDL ftries to highlight this issue and present a comprehensive monitoring plan should
resources become available. Model calibration is, of course, based on the available data.
Obviously the more data available, the better the modeling effort will be. Our annual monitoring
plans take into account the data needed for modeling so that we can collect the data most
valuable to the model. This is a continually improving process, but one we feel is the right
direction and has been making progress over the past several years.

The IFBF comment letters continue to raise such issues as the use of the trophic state index
(which was not used in this TMDL), the need for a cost-benefit analysis for each TMDL, and the
belief that there is a need to consider the useful life of a waterbody. IDNR believes that these
issues have been adequately addressed in previous replies, and refer you to those previous
responses for further clarification.

In closing, we feel it is important to again address one comment that is near the end of your letter
and which has appeared in many of your previous comment letters related to TMDLs with
nonpoint source components. In your letter you request that the implementation section should
state that the load allocations are not subject to EPA approval. EPA’s regulations for total
maximum daily loads and individual water quality-based effluent limitations are found in 40
CFR §130.7. This regulation states that “All TMDLs established under paragraph [130.7](c) for
water quality limited segments shall continue to be submitted to EPA for review and approval”.’
WLAs and LAs are part of TMDLs, therefore including a statement as you have suggested would
be inaccurate and violate federal regulations. (See 57 FR 33040-01)

Thank you again for taking the time to comment on the draft TMDL for the Big Sioux River.

Your comments and this response will be included with the finalized TMDL, submitted to the
EPA Region VII office in Kansas City for approval. If you have any questions please contact
Chris Van Gorp at 515-281-4791.

Sincerely,

Allen P. Bonini, Supervisor
Watershed Improvement Section

" 1n 57 FR 33040-01, EPA made it clear that the deletion of WLAS and LAs from 40 CFR 130,7(d) was a non-
substantive change. The relevant portion of that Fedefal Register reads as follows:

EPA is today making non-substantive darifiing corrections to its regulations in part 130 to amend
repeated references to "'WLAs/LAS and TMDLS' to read "TMDLs." EPA had clearly stated in its
definition of WLAs, 1.As and TMDLs, and in the preamble to the 1985 final rule establishing part
130, that WLAs and LAs are part of a TMDL. See 50 FR 1775, Accordingly, the references to WLAs
and LAs In these passages are not necessary. Since these changes are not substantive, and serve
only to clarify existing requirements, EPA finds that notice and comment proceedings regarding
these changes are unnecessary. Furthermore, the changes are in the nature of interpretive
amendments to EPA rules, which are exempt from notice and comment reguirements,

57 FR 33040-01 (emphasis added).



